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AUTHOE’S PEEFACE. 


Anthropology^ of all iDranclies of natural science^ was the 
last to be developed ; nevertheless it is one which now lays 
claim to hold the first place in the attention of the scientific 
world. For fifteen years this science, whose title even was 
not settled^ had but few adherents. Since 1749, the date at 
which it was inaugurated by Bufion, there have been, in 
every generation, a certain number of learned men who 
hare difeoted their attention to it, and among these have 
figured many distinguished anatomists and naturalists. But 
these men, devoted to studies whose utility was not as yet 
appreciated, formed, as it were, a stafi without an army, 
and if they had a few select readers we may safely say they 
had not the public at large. 

A new era manifested itself in 1859, in consequence of 
the foundation of the' Societe d’ Anthropologie de Paris. The 
Ethnological Societies of Paris, and of London and New 
York, which had preceded it, had not been able to extend 
their influence beyond a very limited area; some valuable 
works had been published, but the majority of the members 
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remained indifferent. When, in 1848, the Societe Ethno- 
logique de Paris ceased to hold its meetings, no notice was 
taken of it; and when, eleven years later, some of its 
memhers resolved to found a society for the special study 
of Man, and of the races of mankind, it was with difficulty, 
after six months of parleying, that nineteen of the pro- 


moters could he brought together, of whom many were 
only members in name. 

This new society, founded with so much difficulty, 
obtained, however, rapid and unexpected success. Enlarg- 
ing all at once the programme of ethnology, by grouping 
around the study of the human races the medical sciences, 
comparative anatomy, and zoology, prehistoric archmology, 
paleontology,, linguistics, and history, and designating under 
the title Anthropology the science whose domain was thus 
largely extended, the new society opened its portals to all 
those wffio cultivated these numerous branches of human 
knowledge. 

Ethnology had remained, up to this period, a speciality 
prosecuted but by few; anthropology, on the contrary, 
addressed itself to learned men of every class. It attracted to 
it nhvsicians. naturalists, archteolofidstaJih^tii^tibs. hannvto 


it ph y sicians, natur ah^s, nr chteolqgists> Irhgtn^tffisj happy to 
be able, each in his spher^y lb lend his aid; and soon these 
valuable auxiliaries manifested their desire to become pro- 
ficient by an assiduous devotion to its study. To the rapid 
accession of learned men to its ranks, and of others who 


became interested in it, are we to attribute the rapid diffusion 

of anthropological knowledge. 

\ 

This movement, which had its origin in France, rapidly 
extended to other countries. On all sides anthropological 
societies sprang up, which were founded on the same hasiS 
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same 


plan. 


Anthropological 


conferances were organised, and in the greater numher of 
general meetings for the advancement of science, anthro- 
pology has now its section the same as other sciences. 
These conferences have been remarkable from the number 
of naembers who have taken an active part in them, and from 
the still larger number of their adherents. The latter are 
no longer to he computed by hundreds hut by thousands. 
Fpy psiamplej the only society of anthropology in Paris has 




nchv!l|||f its; rpll .upwards of four hundred native members, 

i 

while the members comprising the two English societies is 
nearly double that number. 


There is now a larg 


and 


distinguished body of persons who fully estimate the 
importance of the science, who approve its objects, and who 
naturally interest themselves in them. ■ This is the happy 

extension of the ereneral scheme of 


outgrowth of the 


anthropology. Other results, still more fortunate, have 

have become multiplied in 


been brought about. 


Works 


prppo^^ion to the "number of workers. Many questions of 

arisen ; many others have 



changed their aspects ; all have been elucidated by constant 

and patient research. Innumerable facts have been observed, 

discussed, verified ; and in the brief period of sixteen 

years greater progress and more important discoveries have 

been made in anthropology than at any period since its 
foundation. 


But the rapidity with which the development of anthro- 
pology is proceeding is a source of considerable difficulty to 
those who are desirous of studying this science. No one 
can pretend to become conversant with all the subjects of 
general knowledge which it lays under contribution j to 
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master them with, the depth and precision which imply a 
thorough acquaintance with them, he must abandon the 
idea of becoming a perfect anthropologist. Di7ision of 
labour is more necessary here than anywhere else. In this 
vast domain each one pitches his tent in the spot where his 
special tastes, his peculiar bias, and his particular know- 
ledge invite him. But in order that these researches, so 
multiform, may not run the risk of becoming discursive, 
and may be directed to one and the same end, it is necessary 
that all labourers in the work should early become ac- 
quainted with the general principles of anthropology, with 
its .::enets, and with the whole of the facts which it has 
established. This want has been sensibly felt for some 
years. From all sides a demand has sprung up for an 
elementary treatise on anthropology — a systematic resume 
where questions might be studied which are the subject of 
discussion in our societies or treated of in original papers ; 

A 

a work, in short, which should be at the same time a guide 
for students and a manual of reference for others. Such a 
work has not appeared up to the present time. The 
remarkable “Lepons sur FHomme,'^ by Carl Vogt, embraced 
only the subject in a general way: they were published, 

I 

moreover, twelve years since, and do not give the latest 
information on the science. The excellent little treatise of 
Omalius d'Halluy, “ Sur les Races Humaines,^^ is purely 
ethnological ; it embraces only one special part of anthro- 
pology, and does not supply the want to which we refer. 

An important gap had to be filled up. The founders of 
the Bibhoth^que des Sciences Contemporaines have felt it 
incumbent upon them to step in, and have confided to 
Dr, Topinard the difficult task of elucidating, in a single 
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volume, a science of vast dimensions in process of rapid de- 
velopment, and one wMcli Mtherto has not received sufldoient 
attention. More than one had shrunk from attempting it. 
An individual devoting himself to original research, and 
engaged in duties to which he is anxious to give his 


undivided attention, is generally little disposed to employ 
his time in writing a work of a popular character. But 
M. Topinard is one who is thoroughly equal to the task. 
An appeal was made to his ardent love for anthropology, 
which hppeal has not been made in vain. He has been 
most unwearied in his efforts, and has brought his work 
to a successful issue. He has i-endered signal service to 


anthropology, for which, on behalf of the friends of the 
science, I cordially thank him. 

PAUL BROCA. 



TEANSLATOE’S PEEFACE. 


Whilst endeavouring faitlifally to execute the task of 
clotting in Englisli garb Dr. Topinard^a work on Antbro- 
pology^ tbe translator wisbes it to be understood tliat lie 
does not necessarily eudoi’se all tlie views of its talented 
autbor. Himself a pupil of the illustrious Pricbardj he early 
became acquainted with that great man’s arguments in 
farour of Monogenism^ so forcibly advanced in his work 


Mankind 




Sub- 


sequent tbou^ifiial study has only tended to confirm him in 

♦ « 

Ibose? arguments^ and in an entire belief in the 


the 



Mosaic 


the j)art of tbe advocates of Polygenism has been able to 
shake. One or two matters of detail contained in the 
original have been omitted, with a view to render the work 
more acceptable to tbe general reader, from whom, as well 
as from tbe professional reader, indulgence is craved for 
many conscious defects in tbe translation. 


ROBERT T. H. BARTLEY. 


November 20, 1877* 
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AFTHEOPOLOGY. 


INTEODUCTIOF. 


DEFINITION OF ANTHROPOI.OGY — GENERAL OUTLINE OP THE SUBJECT 

ITS RELATIONS TO MEDICINE AND ETHNOLOGY — ITS APPLICATIONS 
HISTORY PLAN OF THE WORK — ZOOLOGICAL CLASSIFICATION. 


The word Anthro 2 Mogy is of ancient Tate, and lias always signified 
the study of Man ; originally, of Man moral, and, later on, of Man 
physical. At tlie present time it coinprcliends both. We may 
almost say that Aristotle was the originator of it. lie termed 
those Anthropologists who carried on dissertations iijoon Man. The 
word is found for the first time in the title of a work of Magnus 
Huudt, in 1501. It is freciuently to be met with subsequently as 
synonymous with “a descrip>tion of the sold,” or of “a description 
of the body and soul, and of the law.s which govern their union.” 


In 


'Alembert 


Man.” In 1778, Kant wrote a work on psychology, entitled “An 
Essay on Anthropology." Bliimeiibach takes it in the acceqitation 
we give it at the present day. In 1838, Serres assumed, at tlie 
Museum, the title of Professor of Anthropology, or of the Matural 
History of Man ; and M. Edwards, in 1839, defined it as tho 

in Ids qihysical and moral relations. Piero and 
there, however, we find it more or less misinterpreted . Pliysicians 
have published, under this title, encyclopiedias embracing at the 
same time anatomy, physiology, pathology, and hygiene. A 


Man 
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chapter in Professor Karl Schmidt’s " Lettres Aiithropologic[ues, 
written in 1852, is entitled “ The Antlu'opology of the Kew Testa- 


ment, or Jesus Christ,” Three years ago an author in the “ Eevue 
des deux Mondes ” employed it as a synonym for the “ Eeproduction 
of the human figave on Grecian vases.” But 8u:h differences of 
signification are no longer allowable. The word has a meaning, 


stamped upon it by the whole of Europe, which cannot be ignored ; 


it designates a science as well recognised and as definite as chemistry, 


astronomy, or social economy. 


Definition. 

Anthropology is the branch of natural history which treats of 
Man and of the races of Man. It may he summed up in the 
following definitions ; 

“Anthropology is a science which has for its object the study 
of the human race, considered as a whole, in its separate individu- 
ality, and in its relations with the rest of nature." — Broca. 

“ Anthropology is a science pure and concrete, having for its 
aim the thorough Imowledge of the human group, considered : 
(1) In each of the four typical divi-sions — as to variety, race, species 
— compared with each other, and in relation to then- respective ex- 
ternal conditions. (2) In its ensemble, and in its relations with the 
rest of the animal world.” — Bertillon. 

“ Anthropology is the natural history of Man, considered mono- 
oraphically, as a zoologist studying an animal woidd understand 
it .” — De Qiiatrefages. 

Such is an outline of the subject for our consideration. It com- 
prehends all the points of view from which the enlightened 
naturalist would look, who desired to give a complete hi.story of any 
animal, and of its settled varieties. He examines (1) Its external 
form, and its internal organs after death. (2) The function.s of 
these organs during life. He notes how the heart beats, the lungs 
respire, the brain thinks. He ascertams whether the animal is a 
biped or a quadruped ; how its functions of reproduction are per- 
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formed, what are the influences by which it is governed, what the 
character of its food, what its habits, its instincts, its passions. 

(3) Its particular mode of associating with those of its own species, 
such as the wandering life of the dingo of Australia, and the bison 
of America, or the sedentary life of the beaver and the ant. 

(4) Its method of conveying its meaning to a distance by more or 
less articulate sounds, a.s by the mpid friction of the wing-covci'.s, 
or by the simple vibrations of the larynx. (5) Its migrations, 
whether voluntary or forced, periodical or spontaneous, owing to 
the pursuit of an enemy, or in consequence of a flood, or from 
change of climate. (6) Its numerous records. Archeology indeed 
gives us an insight into the habits of animals in bygone times, 
their migi’ations, the j)eriod at which they Ijccame dome.stieated by 
Man, and those species which have become extinct. 

Tim naturalist, in this way, is enabled to give some sort of 
de.scription of each group, and of each of it.s divisions, and to clis- 
tingnisli them from those to which they are the nio.st closely allied. 
Then, by synthesis, he establishes their respective position in the 
cla.ssitication of animated beings, and the family, genus, species, or 
variety to which they belong. Having made himself acquainted 
with the relations Avhich his object of study bears to the rest of the 
animal kingdom, he proceeds to enter upon the higher path of 
philo.sophical inquiry. 


Procjmmme. 

The course which the anthropologist takes is equally clearly de- 
fined. His aims are the same, his method of proceeding is identical. 
His subject is a twofold one : (1) Man considered in his msemUe, 
so far as the group to which he belongs differs from, or is analogous 
to, contiguous groups in the class of mammalia with which ho is in 
nearest relation. (2) The varieties of mankind, commonly called 
races, a word which has but little present significance as compared 
with that which will he accorded to it at a later period. All 
the traits and characters with which the naturalist is occupied 
equally engage his attention, and even with greater intensity. 


B 


o 
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Certain characters of his emhryo state, of but trifling interest 
in the animal, possess in him a very high degree of importance. 
These characters may be classified under four principal heads, 
viz. (1) Physical, whether studied on the dead body or on the 
living. (2) Physiological, which have a particirlar name assigned 
to them, according as they have reference to the brain, or to the 
mtellectual faculties and phenomena. (3) Characters resulting 
from the social condition. (4) Those having reference to history, 
archffiology, language, (fee. The mode of pui’sning the investigation 
is precisely the same for Man as for animals. If our inquiries 
respecting the latter requhe the most rigid scrutiny, 'what .shall we 
say Avhen the subject of them is ourselves 1 Intuitive reasoning, 
a priori reasoning, and other methods of a similar nature, should 


be altogether excluded. 


Whether we are deteimining Man’s 


position on our planet, and the part which he plays at the head of 
organised beings ; whether he is the sole representative of a king- 


iloin 


the liuuian kingdom^ — or is only the first of the order of 


Primates, the same processes of scientific investigation must be put 
in operation. M. do Quatrefages, one of the strongest defenders of 
human prerogatives, expressly tells us this ; Man is an animal j 
he comes into existence, reproduces his own species, and dies. 
Memento te homincm me! wa.s an exclamation to the conqueror 
of old. 


Method of Investvjation, 

Man in his entirety — that is to say, in his physical and moral 
relations, to quote W. Edwards — is the .subject of antlu'opology. 
ISTo zoologist woidd dream of dividing the study of an animal into 
two portions, and of entrusting them to learned men of different 
ordeivs, .some limiting themselves to the anatomical and physio- 
logical characters of certain organs, others directing their attention 
oidy to the brain and nervous system. Neither should tlie study 
of Mail, under the pretext that one portion po.ssesses supreme 

over anotlier, he divided between men of science 
and pliilosopliers. Each would look at Man or animal from his 
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own particular point of view ; but tire antliropologist and tlie 
naturalist should take a comprebensive view of the whole. To 
understand the working of a machine, one must study its system of 
wheels, and make ourselves acquainted with the mechanism and 
structure of similar machines. The organisation, whetlier animal 
or human, simple or complex, is governed by the same general laws, 
is constituted of the same elements, and performs similar functions. 
Men’s mode of life, of thought, and of association, is as important 
to know as their mode of walking or breathing. The cerebral mani- 
festations, in their infinite variety, are as much characteristic of 
races as the volume and quality of the brain distinguish man froro.' 
the brute : they are two orders of facts which are inseparable. If 
the structure of the organ indicates its function, so the function- 


and its various manife.stations indicate the organ. The body and 
the mind are as indissoluble as matter and its activity, or, as it 
used to be called, its properties. 

The field of anthropology, then, is immeasurably vast, and might 
be defined as “the science of Man and of mankind,” according 
to James Hunt; or “ the biology of the human species,” according, 
to M. Broca, Numerous and varied are the subjects of general: 
knowledge which it lays under contribution ! 

Its more immediate domain is the comparative anatomy and 
morphology of Man and animals ; then the history of animals, and 
of mammalia in particular, and especially of the anthropoid apes ; 
tlien the ditforeut branches of medical science, notably physiology, 
of which psychology in health and disease forms part ; then that 
which has reference to nations, and consequently to travel, as 
ethnograpliy, geography, history, language, and, lastly, prehistoric 
archeology. This is not all — ^law, the arts, literature, equally con- 
tribute tbeir share. Leon Guillard, barrister and anthropologist, 
who died at Buzenval, demonstrated, eight months previous to liif 
death, its intimate connection with the science of comparative law, 
a subject taken up by M. Acollas in 1874.* 


* " L’Autbropologie et I’lStiule du Droit compare,” by L. Guillard, in 
“ Ball. Soc. d’Antbrop-,” 2nd series, vol. v. j “ L’Antliropologie et le 
Droit,” by E. Acollas, in “ Bull, Soc. d’Anthrop.,” 2nd series, vol, ii, 
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The year previously, M. Ceear Daly had shoAVU, Ixifore the 
Societe d'Anthropologie, that architeeture, in its elementary forms, 
varies according to the distinctive character of each race. Tctis, in 
1867 , suggested a classification of races, based upon their musical 
systems.* Dances, songs, and national poems, like the heathen 
mythologies, serve to trace out their origin and affinities. The 
first attempts at anthropometry, for the purpose of determining the 
proportions of the human body, and eraniometry, for analysing 
the physiognomy, are due to artists. 

We see, then, that anthropology appeals to all willing workers, 
whatever the direction of their studies or the nature of their jiro- 
fessional occupations may be. All, Avith scarcely any preparatory 
study, may contribute to its progress ; it is suflicient to indicate to 
them its aim~the knoAvledgo of Man. The mere Avord “anthro- 
pology ” frightens many people, Avho imagine that it has to do Avith 
medicine. 


Medicine. 


The study of Man, relegated at first to the dissertations of 
philosophers, on assuming a real basis naturally became shared both 
liy physicians and naturalists ; the former, hoAvcver, had but little 
leisure to deal with the special questions AA'hich it involved, Avddlo 
the latter Avere reluctant to regard it in the same light as they did 
that of the brute creation, Avhich Ava.s the special sidjject of their 
iiumstigation. It Avas necessary that anthropology should he un- 
constrained. Both at the Mnsenm and in the Faculty of Medicine 
of Paris, it has its representatives and its classes, hut it holds a 
thoroughly independent position there. "While medicine has 
especial reference to the individual — to the human machine — 
anthropology studies the human group and its A^arieties. The 
former has but one aspiration, one aim— -the prevention and cure of 
disease ; the lal ter studies Man, his origin, and his relations with 
other animated beings, AAdthout troubling himself about the tnaimei 


* a 


La Classification des Eaoes/’ by Fetis Sen., in “ Bull. Soc. d* Anthrop.,” 


2nd series, vol. ii., 1867. 



INTRODUCTION. 


7 


in whicTi society in general may treat tlie question. Their method 
of looking at things is altogether different. Is it a question of 
anatomy 1 Medicine looks at the organ in relation to adjoining 
partSj as it hears upon surgical operations, or at its structure, the 
better to understand whether its performance is regular or dis- 


turbed. Anthropology finds in it only elements of comparison 
with animals or between races. Is it a question of physiology, of 
pathology, of hygiene, or of therapeutics 1 They stUl diverge. The 
one seeks in the brain the method by which thought is elaborated, 
and how it is transformed into action ; the other sees in it only 
different manife.stations, varying according to race. Diseases are 
not alike in all latitudes. Wlren it is a question of climate, it is 
specially in the province of medicine j when of race, it is for 
anthropology to step in. So with respect to the action of remedies, 
each regards the question from its owm particular point of view. 
Lastly, hygiene has a hearing upon anthropology, owing to the part 
which it plays, or its influence on external circumstances, acclima- 
tion, or crossing. 

An acquaintance with the medical sciences, Avithout hemg indis- 
pensable to every anthropologist, gives him a marked advantage. 
Ileciprocally, a knowledge of anthropology invests the physician 
Avith a certain pre-eminence. It augments his interest in anatomical 
and physiological studies, and is the climax of academic study. 
We are surprised, therefore, that instruction in it does not form 
part of the regular course in onr principal faculties. Looking at it 
in connection Avith the healing art, it is indispensable that the 
medical men in om navy and mercantile marine, called upon, 
they are, to practise among races the most diverse, should knoAv 
how to distinguish them, as Avell as to recognise the varieties of 
local circumstances under Avhich diseases present themselves. 


Ethnography. 

The ATord “ ethnography ” was employed at the commencement of 
the present century as synonymous with a description of nations. 
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It was made use of in 1826 in the “Atlas Geographique ” of 
M. Balbi, and was ratified under the mfliience of wliat was sub- 
sequently termed linguistics. Wiseman, in 1836, defined it as 
“ the classification of races by the comparative study of languages ; ” 
M. Broca, as simply the description of each nation in particular. 
The word “ ethnology ” had its origin in the title of the Society of 
Ethnology of Paris, in 1839. It embraces, as set forth in the 
statutes of that society, “ the physical organisation, the intellectual 
and moral character, the language, and historical traditions Avhich 
serve to distinguish races.” It is used in the same sense in England 
by Prichard, Lubbock, Logan, Brace, &c. In 1866, M. Broca ex- 
tended its meaning as follows : “ The particular description and 
designation of these races, the study of their resemblances and dis- 
similarities as regards physical constitution, as well as intellectual 
and social condition. The inquiry into their actual affinities, their 

4 

distribution in the present and in the pnist, their history, their more 
or less probable, more or leas doubtful relationship, and their re- 
spective position in the human series. Such is the purpose of that 
division of anthropology which we designate by the name of 
etlmology; the sources whence it gathers its inquiries are numeroirs, 
it borrows from ethnography, or a description of peoples. . . . ” * 


Ethnology. 


M. Littr4 confines the term “ ethnology ” to its etymological mean- 
ing. “ Ethnology,” he says, “ treats of the origin and distribution 
of peoples, and ethnography of their description. According to M. 
Frederic MuUer, anthropology has reference to the study of races, 
ethnology to that of peoples. Latham had already described 
ethnology as the .speculative, and ethnography as the descriptive- 
part of the science of peoples. 

For ourselves, we regard anthropology and ethnology as two 
different aspects of the study of Man ; two distinct sciences, each 


* Leotui-e by James Hunt at the Anthropological Society of Loudon, 
January 3, 1865; Article, “ Aiithroiiologie,” in the “ Diotionnaire Encycl. 
cles Sciences Medicalea,” by M. Paul Broca, vol. v. Paris, 1866. 
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having its own adherents, enjoying an independent existence, but 
always having a nnity of design. The former occupies itself with 
Man and the races of mankind, which it succeeds in minutely 
unfolding. The latter only concerns itself with such peoples and 
tribes as geography and history hand over to us, and is divided 
into two parts — ethnography, which is the description of each 
people, of its manners, customs, religion, language, physical charac- 
teristics, and origin in history ; and ethnology, properly so called, 
■which looks at these in their ensemble, and as applying to aU or to. 
many peoples. 

It is the province of ethnology, then, to he engaged with con- 
stituent elements, with the origin and descent of peoples, and even 
to make a classification of them based upon their language. It 
makes use of the term “ races ” somewhat carelessly. But it is not 
within its province to determine the characteristics or to make a 
correct classification of the races of mankind. It does not pos.ses3 
the qualifications for such a task, whicli requires the comhinatioii of 
all the active powers of anthropology, and especially anatomical 
appliances and zoological experience, to -which it is a stranger. 

The expression “races,” as used by the ethnologist, is a permissive 
one. To the anthropologist, it is one of deep meaning. He looks 
upon it as synonymous with the natural divisions of the human 
group, however remote the period at which they were constituted. 
Cynology being the natural history of the dog, the inquuy hito 
the primitive races which have produced its innumerable cross 
breeds would belong to cynology ; so the inquiry into the various 
human races constitutes anthroi^ology, and not ethnology. Hthnology 
then, as its etymology signifies, is the general science of nations.* 


Natimalitij. 

V 

The study of anthropology requires a calm and vigorous judg- 
ment, free from prejudice, with but one aspiration — that of truth. 
There is no more delicate subject to handle. We have all been 

4 

* ^'Anthropologiej Ethnologie, et Etbnographie/' ia ** Bull. Soc. d’Anthrop./* 
by Paul Topiuard. 1876. 
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brought up ■with preconceived notions, which have saturated onr 
brain substance, at a period when it was becoming fully developed, 
and was the better fitted to retain impressions.* Now anthropo- 
logical facts at times clash with certain matters of faith, ■which 
religious teachers have ever considered necessary for the best 
interests of mankind. On the other hand, our pride is ruffled ; it 
is not willing to descend from the 
intends to have nothing in common with the animals, arid clamours 
when we tell it that there is no great gulf between them and our- 
selves. What we do, what we think, is ever the high, the noble, 
the good, the true. Our physical type, as Europeans, is the nearest 
approach to perfection. Those ■who have the round head, or who 
imagine that they have it, affirm that it is the most intellectual. 
With the Chinese, the flat face, the oblique eyes, and the 
hairy upper lip, are the very perfection of beauty. The negro 
looks upon black as the most beautiful of colours. In the in- 
tellectual world, our moral condition, our civilisation alone merit 
the title of beautiful.' Our customs alone are dictated by reason, 
those of other nations are barbarous. The political passion misleads 
us in the same way. Nationality, according to the Germans, is 
determined by language, a doctrine purely ethnographic and 
radically false ; as M. Abel Hovelacque has so forcibly put it, this 
is only “ a social cause.” Brought into being by a fortuity of cir- 
cumstances, rather than by the geographical disposition of places, 
it is afterwards maintained by a community of interests, of suffer- 
ing, and of glory. Blood poured out in a common cause cements 
it ; hearts throbbing in unison with it from one end of a territory 
to the other are its characteristics, t 


pedestal on which it has reposed, 


Applicatims, 

It is asked if anthropology has any application to real life, and 

* We shall have frequently to revert to this point, more particnlarly in 


our description of races. 

f “ Langues, Bacea, IsTationalit^s,” hy 
“ Bevne de Linguistiqne.” Paris, 1872. 


A. Hovelacque, editor of the 
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wliat is its 
no oUject in 

\ylien pondering over the prohlem of gravitation, and Cuvier, when 
investigating the characters of fossil species 1 Did Pasteur, when 
refuting the theory of spontaneous generation, contemplate the 
advantages which patient industry would deduce from itl JSTo, 
true science, that which leads to the most hrilliant results, is 
essentially disinl.erested. To know how to enlarge the field of 
human thought, and to satisfy a legitimate curiosity, such are its 
actuating principles. 

Anthropology, more than any other science, is capable of exer- 
cising an influence on our social organisations. Is not its object to 
lay open to our view Man as he really is, to unfold to us the secret 
of his acts, his passions, and his wants in the pa.st, and possibly 
in the future 1 

The first English society having any relation to anthropology 
was founded with a view to help forward the abolition of slavery, 
and did in fact powerfully contribute to this result. The first of 
any note in France had for its object to give currency to an idea 
which M. Edwards had gathered from the writings of Sir Walter 
Scott and of the two Thierrys — namely, that races and their 
temperaments play an important part in the existence of nations. 
History, elucidated by antluopology, thus assumes a new aspect ; 
causes and effects ate more readily explained, and the anthropo- 
logical replaces the theological in our conceptions of past ages.* 

Civilised peoples are everywhere taking the place of savage races, 
or substituting for them races less warlike in character. To this end 
governments have to choose between two courses of action, either 
to destroy or to bring them together. The former, spite of certain 
recent examples, is not admissible ; the latter is only realisable by 
understanding the distinctive character of the vanqui.shed nation, its 

and the nature of its race. Our method of action 



pretended aimi But had Aristotle, Linnaeus, Buffou 
view when describing the animal kingdom 1 Newton, 


* W. F. Edwards, “ Dos Caracteres Physiologiques dee Races Humaincs 


couaideiees dans leur Rapports avec I’Hisfcoire.” 


Letter to M. Ameclt'o 


Thierry, in 1829, in “ Mem. Sec. EfchnoL,” vol. i. 
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cannot he too deeply penetrated ■with this truth, if -we Avoidd give 
its right position to the native race of Algeria, -which is the 
Barbary, and ought not to be considered as the Arab race, jfhnthi'o- 
pology teaches us how to recognise them. 

Man inures himself to almost every climate, but only by dint 
of perseverance. One race dies out in a country, while another 
thrives in it. By following certain principles, the difficulties are 
more or less surmounted. The science of acclimation, therefore, 
is one department of anthropology. It has been said that races 
may be comiiared to countries in which diseases are variously 
developed, and which require different hygienic treatment. It is 
as necessary to be able to distinguish races as in medicine to 
diagnose the arthritic, the herpetic, or the nervous temperament. 
In the sad expedition to Mexico the knowledge of one of the 
characteristics of the negro race led to a most happy result. Yera 
Cruz, where at first there was considerable mortality among the 
Trench troops from yellow fever, was afterwards garrisoned by black 
soldiers from Upper Egypt, who possessed an immimity from that 
disease. 

We are not now living in the time of Albert Diirer and of 
Eubens, when artists were satisfied with delineating the forms and 
features of those around them to represent those of foreign nations. 
Our annual exhibitions testify the progress -which has been made 
in this direction. In the galleries of the Museum we sometimes 
meet with painters studying the varieties of the human head, and 
at the Ecole des Beaux-Arts, the professor of anatomy knows that 
he must teach the different forms of the beautiful, as seen in every 
country and under every chmate, and, therefore, must be an anthro- 
pologist. 

Whether we accept the modern doctrine or not, it is undeniable 
that Man, by a certain method of high breeding and well-managed 


crossing, is capable of being changed in successive generations, 
in his physical as well as in his moral character, 
to the modes adopted, he will 


According 


go 


on either degenerating or 
improving. Anthropology comes in here with the highest, and at 
the same time most practical aim, and its utility in this alone 
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should secure for it the eiieouragenient and patronage of our learned 
societies. 

Anthropology, he it observed, is far from being a science of 
luxury. At this very moment it is leading to most important 
results, and is throwing new light upon all the sciences bearing 
upon Man, l>laturali.sts, physicians, men of letters, artists, philo- 
sophers, lawyers, diplomatists, travellers, archaeologists, and linguists, 
are all carrying the material wherewith to huild the edifice. To 
those who apply themselves closely to its study it is a somewhat 
arduous task, but to the great majority it is a recreation. 


Histari/. 


This may he recited very briefly. The study of nature, and of 
Man in particular, may he traced back to the period of the earliest 
efforts of the human mind ; hut anthropology as a special science, 
separate from natural history, is but of yesterday. "Unknown up 
to the close of the last century, it has only started into life towards 
the latter half of the nineteenth century. Its rudiments are found 
scattered up and down in the wi-itings of physicians and natu- 
ralists. The former by observing Man under aU cluuates, the latter 
hy placing him as the type of the perfectly organised being, 
accomplished for anthropology what M. Jourdain did for prose. ' 
Such were Hipopocrates, who describes in his book, “ On AMater, 
Ail, and Place,” the character of “the Scythians and other no- 
madic tribes,” as weU as the cranial malformations of the Macro- 
cepliali on the other side of Palus-Meotidus ; Aristotle, who com- 
pares apes with Man, and speaks of human hybrids and of 
Ethiopians ; Pliuy, whose frequently fanta.stic recitals liave been 
justly criticised by Isidore Geoffrey Saint-IIilairc ; Galen, who, 
while dissecting monkeys, jorepared the way for human anatomy 
founded by Mundinus and A^esalius (1544). As to pobilosophers, 
tliey have had nothing to say with respect to Man’s history. Ho 
doubt some, like Lucretius, have shown their aciitene.ss of appre- 
liension of its facts ; but those who long afterwards proclaimed 
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tlie true metliod of observation have the greatest claim on oni 


gratitude. 


ISTatural History took its rise with Aristotle, and made no 
further progress. Belon, in 1655, was the first to compare the 
skeleton of Man with that of another animal — ^namely, a bird. Up 
to the eighteenth century, the chef-tV vsuvre of creation, to use a 
classical expression, was only studied by physicians, Linmeus, in 
1755, restored him to his place in his classification, and by applying 
to him his binary nomenclature, under the title of ho7no sapiens, 
obliged naturalists to accept iiim as belonging to them. About 
the same period Buffon devoted two volumes to the “Vari^tds 
Humaines” (1749). 

The way was open. Almost simultaneously Daubenton, in 1764, 
published his memoir on “La Situation du trou Occipital dans 
ITiomme et les Animaiix;” Blumenbach, in 1775, his inaugural 
thesis on “Les Variations du Genre Humain;” Scemmering, in 
1785, Iris “ Memoire sur les Hegres;” Camper, in 1791, his pos- 
thumous dissertation, “ Sur les Differences que prdsente le Visage 
dans les Eaces Humaines;” White, in 1799, his work on “The 
regular gradation of Man and Animals.” 

Many notable travels were undertaken about this period. On 
land we may mention those of Byron, Bruce, LavaUlant, Pallas, 
Barrow ; on the sea, those of Bougainville, Cook, La Perouso, 
Peron. The Museum of Paris shone out in all its full lustre; 
natural history made gigantic strides ; observations were going on 
quietly. By degrees, two rival schools sprang up : the one called 
the dassique, represented by Cuvier, which confined itself to facts ; 
the other called the pliilosophical, or des idees, which Lamarck and 
Etienne Geofiroy Saint-Hilaire represented. Lamentable prejudices 
unfortunately came to be mingled with their wranglings. Linnaius 
and Blumenbach had spoken of mankind without attaching any 
definite importance to it. Lamarck maintained that species vary 
and are transformed. So far orthodoxy was not affected, but 
the danger appeared serious ; the younger men were carried away 
with the eloquence of Etienne Geoffroy Saint-Hilaire. A watch- 
word seemed to be sent forth : “ The world was created in six 
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days; Adam and Eve ate the progenitors of all living races; the 
universal deluge utterly destroyed everything but the privileged 
pairs saved with ISToah.” Science must bend before these articles 
of faith. 


The first assault was concluded to the detriment of Lamarck, 
who was too modest in presence of the imposing authority of 
Cuvier. The second was unfavourable to Etienne Geoffroy Saint- 
Hdaire ; the transformation theory appeared to be vanquished. The 
third had all sorts of revolutions of fortune, and was prolonged 
up to about the year 1859, after the discovery of Boucher de 
Perthes : the ground was apparently shaken. The classical or 
orthodox school, then known by the name of monogenist, pleaded 
in favour of the unity of the human species, and of the variability 
of races under the influence of external circumstances and of cross- 


ings. The opposite, or polygeuist school, maintained, on the 
contrary, the plurality of races, and the non-influence of external 
circumstances. In France, the former took shelter under the great 
name of Cuvier ; Yirey, Bory de Saint-Vincent, and A, Desmoulins 
were the partisans of the latter. But about the year 1813, a 
vigorous champion came forward in favour of the monogenists, in 
the person of Prichard. His moat important arguments occupy five 
volumes, and are full of instruction, while they constitute, at the 
present moment, a veritable vade-mecum for the anthropologist.* 
The work of Pricliard was exclusive. Another, after the model of 
Virey’s “L’Histoire HatureUe de rHomme," in 1801, but more 
comprehensive in its character, appeared in London in 1817. It 
was entitled, “ Lectures delivered before the College of Sm-geons on 
the Natural History of Man,” by Lawuence, and rather advocated 
the plurality of the human species, although pretending to uphold 
the monogenistic doctrine. These two works, to which we may 
add that of M. Desmoulins on “Les Eaces Humaines,” in 1826, 
prove that the researches on Man had lost nothing on an appeal to 


* The fli'Bt editioa of “ Researches into the Physical History of Man,” by- 
Prichard, appeared in 1813, and was in one volnmo ; the second, n two 
volumes, appeared in 1826 ; and the third and last, in five volumes, from 

1836 to 1837. 
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doing so. 


principles. Linguistics and etlinograpliy, originally almost synony- 
mous termSj and human comparative anatomy, were in course of 
development. From Klaproth and Abel de Eemusat to Eenaii, 
Ghav4e, and Frederic MiiUer, the number of persons won over 
to anthropology by the study of the comparative structure of 
languages was immense.* 

The first ethnographical society of wliich there is any record was 
instituted in Paris in 1800, under the title of the “ Societe des 
Ohservateurs de rilomme,” and died of inanition during the war. 
The second was instituted in London in 1838, and was of an 
exclusively philanthropic character. The fact of the polygenists 
having declared that the black races are inferior to the white, was 
used as an argument in favour of slavery. The society should have 
set its face against this doctrine, and it suffered the penalty for not 

The following year, M. Edwards founded the Soci4te 
Ethnologiquc de Paris, which has furnished some excellent works, 
at the fore-front of which is to he mentioned a pamphlet by its 
founder, “ Sur les Caraetkes Physiologiques des Paces ITumaines 
considerks dans leur Piapports avec IT-Iistoire.” Some admirable 
works soon appeared, both in France and elsewhere, having similar 
ethnographical views, among which Ave may mention, “ L’Homme 
Amkicain,” by Alcide d’Orbigny.t 

In comparative anatomy, the skull, to Avhich the labours of the 
first anthropologists had been directed, continued to attract .their 
attention. The “Decades” of Blumenbach were followed Ijy 
others. In 1830, Sandifort published the first volume of his 
“Tabulae Craniorum Diversarum Gentium,” In 1839 appeared 
the best Avork of its kind, the “ Crania Americana,” by Morton ; 
and in 1844, his “Crania .iEgyptiaca.” In 1845, the “Atlas de 
Cranioscoj)ie,” by Cams; in 1856, the first volume of “'Crania 
Britannica,” by Davis and Thurnam ; ui 1857, the “Crania 
Selecta,” by Von Baer, &c. Many others might be mentioned. 


* La Linguiatique,*’ by M. Abel Hovelacque, 2ud edition, Bibliofchfeque 
des Sciences Contemporainos. Paris, 187G* 
t L'Homme Amerioaiu do I*Aineriqiie Meridiouale,” by Alcide d’Orbiguy. 
Two vols. Paris, 1839. 
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irranune 


At Heidelberg, Tiedcmanu, known by hig incomplete cubic 
measurements of the skull; in Sweden, Ketzius, by his division 
of skulls into long and short ; in Holland, Van der Hoeven ; in 
Gennany, Wagner, Hiisclike, Lucic, &c. The iiilluence of such 
authorities as these somewhat encouraged anatomists in France to 
cuter upon so unpopular a path of study ; and, besides Dauheiiton, 
we may mention Dureau de la Malle, Dubreuil, Foville, Maslieurat- 
Lageniard, Pucberan, Lelut, Parchappe, Serres, Jacquart, Joulin. 

Anthropology, up to this time, did not exist as a separate 
science; its efforts were of a restricted chameter; it had no pro- 

j its name was mentioned only casually. It became of the 
utmost importance to centralise all the studies hearing upon the 
natural history of Man and his races. This was the task of the 
Socidt4 d’Anthropologie, which was founded in Paris in 1869, 
under the direction of Dr. Paul Broca, a professor of the Faculty 
of Medicine, by a few savants, among whom may he meatioiied 
Isidore G-eoffroy Saint-Hilaire, De Quatrefages, Gratiolet, Dareste, 
Ernest Godard, Charle.s Eobin, Bdelurd, &e. The society, con- 
ceived in the most liberal spirit, was composed of scientilic men of 
every denomination, whether literary men or those dev()ted to the 
study of art, so that, if any question arose, it could be di.scussed by 
the highest authorities. Anthropology, Avhich, in 1838, gave to 
the Museum the chair of the FTatural History of Man, started on 
a new basis. 

FoUoAving the example of Paris, other cities founded societies 
bearing the same name : viz. London, in 1863 ; Hcav York, St. 
Petersburg, and Moscow, in 1865; Manchester, in ISGG; IToreiice, 
in 1868; Berlin, in 1869 ; Vienna, in 1870; Stockholm and Titlis, 
in 1874. 

The date of the foundation of the society of Paris Avas coincident 
with two events of the highest importance : the public confirmation 
of the discovery of Boucher de Perthes, avIio traced back the 
antiquity of Man to a remote period; and the publication of a 
AA^ork by Darwin on the “ Origin of Species,” Avhich has contributed 
so much to give to the science of Man the impetus of which Ave are 
now the witness. It marks with distinguished significance the 
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commencement of a new era. It is with the facts and established 
opinions generally received at the present time that we propose to 
deal in this volnnie. Many names have been omitted in this brief 
historical outline, which we shall hope to have an opportunity of 
.supplying as we proceed. 

Plan of the Work. 

The plan of this work is a necessary sccpience from what has 
been stated. Of the two branches of the study of Man — the one 
anthropology proper, whicli has to do with Man and his races, the 
other ethnology, Avhich treats of nations — the former -will alone 
occupy our attention. 

Our subject nalmrally divides itself into tAVo parts. (1) The study 
of Man considered as a zoological group. (2) The study of human 
races as divisions of that group. In the first part Ave shall con- 
.sider the three scries of characters — the physical, the physio- 
logical, and the pathological — upon which natural history depends ; 
and in the second part, more particularly those to be deduced from 
archreology, linguistics, and ethnography. 

In the first part Ave shall endeavour to show the relations Avhich 
subsist between Man and animals, and shall consider a number of 
questions AA^hich have inference to medical studies, regard hlan in his 
ensemble, ami have an especial bearing on our subject. 

In the second part, after describing the characteristics AAdiich 
serve to distinguish ]’aec.s, vre shall give a summary of the various 
physical types which the present improved state of science exhibits 
to us, and upon Avhich the determination of races depends. 

In the third part Ave shall detail the various theories as to Man’s 


4 4 


origin. 


It will be necessary for us to say a feiv avoixIs, by Avay of in<,ro- 

duction, as to the methods of zoological classification, and to give a 

description of the animals to AAdiich Ave shall frecpiently Lave to 
refer. 

Zoolofiical Classification, 

■Mhen the naturalist looks off from matters of detail, and coii- 
templates the animal kingdom in its entirety, he is struck Avitli the 
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small number of agencies at work to obtain the most diverse 
forms. He observes that in a general way there is a continual pro- 
gression from the simplest to the most complex organisms. He 
speaks of it, in other words, as “ the general harmony of nattirCj" 
''the plan followed by nature,” “unity of type, of agreement in 
lorin, or of organic likeness.” He compares the succession of 
beings to a ladder (Bonnet), to a chain, or to a tree with many 
brancliOH. He has an intuitive impression, whether formulated or 
not, that there is a succession and gradation in the different types 
of animals,, as if some organic force were incessantly in operation, 
modifying and increasing the number and variety of species. 
Cuvier, drho feared to soar above facts, maintained, on the contrary, 
the doctrine of successive creations. He then abmdoned it, and 
finally maintained, with Isidore Saint-Hilaire, that existing species 
are not descended from those of a bygone age.* 

• Whatever may be the secret of the origin of animated beings, it 
is certaiir that appearances seem to favour tlie idea that they sprung 
originally from one another. Many gaps exist between them; 
hut their luniiber is daily decreasing, owing to unexpected dis- 
coveries in the bowels of the eartli, in the depth.s of the 
ocean, or in some hitherto unexplored corner of the globe. It 
has been repeatedly said : “ JJiature does not make sudden jumps.” 
There is a succeissiveness observable throughout, espeeiaDy in 



’a;. 


M. Ch. iMartins and M. Durand (de Gros) have furnished us with 
examples of this.!- The method by wliicli the fm is transformed 
into the bent limb, having one direction, as in the tortoise, or an 
opposite one, as in l\Ian ; how it becomes divided into a longitu- 
dinal shaft, which is enlarged or reduce<l in size, according as it 
goes to form the leg of the dog, the wild hoar, the horse, or the 
gorilla, is truly marvellous. 

Agassiz used to demonstrate to his audience at Hew York how 

* “Vie et Doctriue de E. Geoffroy Saint-Hilaii-e." Paris, 1847. 

t “ Creation efc Trausformisme,” byj. P. Durand (de Gros), in “Bull.Soc. 
d’Anthrop.” 2nd series, vol. r,, 1870 j “ Hotnmes et Singes,” by L. Agassiz, 
in the “ Eevne Seientifique,” 2ad series, vol. iii. p. 818, 1874'. 
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‘‘ by twisting this, and elongating tliat,” one might form a fish, 

a reptile, a manimifer, or an ape, <fcc.* 

Hence the difficulties which naturalists experience in exactly 
circumscribing the limits of the divisions upon which their classi- 
fications rest, and of giving to each the proper name which be- 
longs to it. That which is family in one becomes order in another ; 
that which is genus becomes species, and vice versa. All depends 
upon the point of view from wlrich they are regarded, and the 
particular opinion formed as to their characteristic features. 

In order to account for the disputes which are going on about 
Man, and the place which he occupies relatively to other beings, it 
is necessary that this should he thoroughly understood. In some, 
classifications depend upon clearly defined natural groups, which an 


a 


recognised, though they cannot be strictly demonstrated. In others 
they are based upon certain groups shading off into contiguous 
groups. “ Methods of classification,” writes Daubonton, “ have 
one principal defect which it is impossible to avoid, namely, thfit 
art takes a larger share in their arrangement than nature.” “Classi- 

s 

fications,” says Lamarck, “are artificial methods; nature lias not 
really formed either classes, orders, families, genera, or unvarying 
species — ^but individuals only.” Geoffroy Saint-Hilahe, on his return 
from Egypt, alluded to them in these terms : “A useful method, 
doubtless, but necessarily imperfect in its resources, and incomplete 
in its aim; true science ought to have higher aspirations." The 
illustrious opponent of Cuvier, who was about to publish a cata- 
logue of the Museum, which was a veritable classification, gave it 
up, although the proof-sheets were in the press. 

.'N'evertheless, classifications are valuable, and, indeed, mdispen- 
sahle. They assist study, bring together animated beings, generally 
in a natural way, and mark the measure of progress accomplished. 
In natural history we understand classification to mean the grouping 
together of beings according to their degree of probable relationship, 
based on the number and importance of their common characters. 

Thus, throughout the whole of the animal kingdom, one observes 

* “ Hommes et Singes,’* by L. Agassiz, in the “ Revne Scienfcifique,” 
2ud series, vol. iii. p. 818, 1874. 
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one principal special featui'e whereby to establish a primary division 
of four branches. From the presence or absence of a skeleton, 
whether internal or external, we distinguish Zoophytes, Mollusca, 
the Articulata, and the Vertebrata. We may remark, before going 
farther, that zoophytes approximate in their inferior forms to 
cryptogams of the vegetable kingdom, but that now a new kingdom 
has been placed between them, formed of organisms still more 
elementary, under the name of rkjm de (ILnckel). From 

many characters, derived principally from the external covering, 
Vertehrata have been divided into four classes, viz. ; Reptiles, 
Fishes, Birds, and Mammalia. Mammalia, again, are divided- 
according to the existence or non-existence of an external abdominal 
pouch, ill Avhich the young pass through the second phase of 
them development— into two suli-classes— the Didelplis and the 

Monodelphs. 

So far, the chief characteristics present modifications so funda- 
mental in the arraugemeut of the principal a]jparatus of the 
organism that, by virtue of the law of subordination of characters, 
it is easy to confine oneself to a single one. The presence of an 
internal skeleton is proof of a special arrangement of the nervous 
system no less characteristic. Indeed we have no other choice than 
to divide Yertebrata in this way, and it is no less necessary as 
regards those next in the series. The more we descend in the sub- 
divisions of the former, the more the difficulty increases. We then 
have to consider many features in comhinatiou, and are not com- 
pelled to adopt any fixed plan. At each step the same uncertainty 
presents itself. TYhat is the general characteristic of the group 1 
And is it really the proper one ? Have we not created it ourselves, 

according to the distinctive featme we may fix upon 1 

All scientific classification is provisional and arbitrary, as long as 
a science is in course of development. Its province is chiefly to 
introduce some order into the medley of mdividuals it has under 
its immediate notice, to set up beacons, the correctness of whose 
fTuidauce time wdll either establish or annul. Two groups being 


b 


given, it is easy by laying hold of mdividuals the most dissimilar 
to distinguish two opposite t ypes. But a certain niimher of indi- 
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Tiduals 'vvill always more or less deviate from them, and will he 
blended with contiguous types altogether dissimilar. 

There are few secondary divisions in natural history which can 
be regarded as settled, and Avhich might not be changed to-morrow. 
Thus, to the four classes of Vertebrata, many have added a fifth 
under the name of Batrachians, making them a distinct class from 
reptiles. So the Didelphs, one of the most correctly defined of 
the sub-classes, from being based on their habitat, have been 
displaced and abolished, moat of them being classed with the 
Edentata or the Rodents, the remainder becoming a distinct order 
under the name of Pedimana. 


Species is the convenient zoological unit. Avill define it in 

due course. On the one side we have varieties ; on the other, 
genera, families, &c. A genus is the assemblage of many species 


presenting certain points of connection j a family, the as.semblage 
of many genera, and so on. Betiveen the genus and the sjiecies we 
sometimes have sub-genera ; between the genus and the family, the 
particular tribe we are in search of ; bet-ween the family and the 
order, the suli-order, &c. The number of genera in a family, or of 
species in a genus, is indeterminate. 


Mammalia. 


Kow, in the class of Mammalia, the Didelphs include tlie Mar- 
supials (kangaroo, opossum) and the Monotremes (echidna, omi- 
thorhynchus). The Monodelphs inchide (1) The Cetacea and 


Amphibia. 


(2) The Pachydermuta auvl Ruminantia. 


(3) The 


Edentata, the Rodentia, the Carnivora, the Cheiroptera, the Quad- 
rmnana, and the Bimana—ihe> Orders according to Cuvier. We 


enlarge further on this subject. 


cannot enlarge further on this subject. In a special work on 
Zoology, published in the Bibliotheque des Sciences Contem- 
poraines, will be found what the general opinion is as to these 
divisions. We have to do with the last t-wo, and we shall discirss 


them according to theh relative importance. 

Linnseus associated Man, the monkey, and the bat, in one and 
the same order, under the name of Primates. This purely zoolo- 
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gical arrangement, wliicli placed Man at tlie Lead of the scries of 
animated beings, greatly disturbed BlumenbacL, Lae^poede, Dau- 
benton, and Cuvier ; and in a spirit of reaction, as it would seem, 
Cuvier proceeded to isolate Man in a distinct order, and placed the 
monkey in another order, the bat in a third, &c. 

Two principal classifications are before us, in which the distance 
which separates Man from his nearest zoological connections is 
estimated differently. In one, Man forms a distinct order, in the 
same category as the ape or one of the Carnaria j in the other, he 
forms merely one family in the order of Primates, the various 
divisions of the monkey tribe coming afterward.s. Thus : 


Primates. 


First system of classification.— Order : ilau. Second Order: 
Apes. Third Order : Bats. Fourth Order : D<)g.s, Eenvs, i'c. 

kSecond system of classification. — First Order : Xhimates, First 
Faniily : Man, Second Family : The higher Apes, or Anthropoids 
(the gorilla, the chimpanzee, the orang, and the gibbon). Third 
Family : The Monkeys of the Old Continent, or Pitheciaiis 
(semnopitbecus, gneuon, magot, cynocephalus [baboon]). 

Family : The Monkeys of the JS^ew Continent, or Cebians (howl- 
ing monkey, atele [spider monkey], sajou, ouistiti [marmoset]), 
Fifth Family : The Lemurs, Macauco, Gaheopithecus.* 



* We draw attcntioa to the various iiainGS in this list, to which we shall 
frequently have to refer. In current; language we sometimes speak of the 
Anthropoids as the great apes or monkeys, and the IMthcciaiis and Cebians 
as the common or true monkeys, Frequently the epithet Simian” will occur 
in like manner, as synonymona with monkey-like, particularly those of the 
first three families. 

Lesson united the Pithecians and the Cebians, under the name of 
Simiacles ; so that he had in the first order, or Primates, five families : 
the Hommideoo, the Anthropomorphie, the Simiadaj, the Lemuriens, and the 
False Lemuriens. Huxley divides his families into seven — namely : the 
Antliropini (man), the Catarrhini, the Plafcyrrhini, the Arctopithecitii, or 
Marmosets, the Lemurs, the Cheiromyini, and the Gala;o]dtheci, or flying 
monkeys. Two of these apipellatious originated with Geoffrey Saint-Hilaire, 
the Catarrhini, or monkeys of the Old Continent ; and the Platyrrlimi, or 
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Second Order : The Cheiroptera, or Bats. 

'ridrd Order : The Carnaria, First Family : The Plantigrades. 
Second Family : The Digitigrades, &c. 


Anthropoid Apies. 

We notice that the Lemurs, or inferior iconkeys, form the 
transition between the common monkey and varioirs genera 
scattered through the succeeding orders. For example, between 
the family of Anthropoids, the Gibbon forms the connecting link 
with the Pitheciansj and some of the Cebians have a similar 
relation to the Lemurs. It is from these intermediate forms 
that Avc fill up the gaps in question. 

Which of these two systems of classification is the better ] If 
we consulted only our own wishes, the answer would be an easy 
one. Each of ns has the consciousness of being vastly superior to 
the highest class of apes, and would desire that the separation 
should bo as Avide as possible ; but this is only a matter of feeling. 
It is a question of fact. Let us proceed then. The question re- 
solves itself into the foUoAving terms : 

monkeys of the ITew Continent, which are distinguished by the structure 
of the nose. Others have understood the word “ Catarrhini ” to mean those 
without a tail (Anthropoids), or with a tail (Piblieciana). The second 
classification which we have above summarisod is that which M. Broca has 
adopted in hia memoir, “ Sur TOrdre des Primates,” in 1869. 

Among the Anthropoids, the genus Gorilla is limited to a single species, 
the Gorilla Savagii, whose habits have been described by Paul du Ohailln, 
— (“ Yoyages efc Aveatures dans I'Afrique Equatoriale.” Paul dn Chaillu. 
Paris, 1863. And “ A Journey to Ashango Land,” by the same author. 
London, 1867.) Of the Chimpanzee, or Troglodytes, there are at least six 
sx^ecies : the black, the most common ; the Anbryi, a specimen of which was 
brought to Prance by Count Aubrey ; the Calvus, or bald ; and the Koolo- 
kaniba, mentioned by M. da Chaillu ; the Schweinf urbhii, from the rivers of 
the White Nile ; and the Livingstonii, or Soko, from the banks of Lake 
Beuguela. With the exception of the last two, all are to be found from the 
Gambia to the 13th degree of south latitude. The Orang-outang, or Simla, 

or Satyrus, incluelo.s two species : the Rufus, or red-haired, of Borneo ; and 

% 

the Bicolor, of Sumatra. Lastly, the Gibbon, or Hylobates, has numerous 
species, of which about ten have been, desci'ibed. The largest is the 
Siamang, or Hylobates Syndactylus, 



INTEODTJOTION, 


25 


What is the value of the characteristic points of difference he- 
tween Man and monkeys, and especially the anthropoid apes ? Arc 
these differences as great as those which separate two families or 
two orders 1 

The nature of the reply will be dependent on the facts we are 
about to set forth in the following chapter, and which M. Broca 
proposes to call cmthropologie soologique.* 

* M. Broca, in the article in the “Dictionnaire Encjcl. des Scieucea 
Moclioale/* mentioned ab page 8, divides anthropology as follows : (1.) Zoo- 
logical anthropology, or the study of the human group considered in its 
relations with the rest of organised nature j (2) Dt-.scripfcive anthropology, 
or the study of the human group considered in its individual relations; 
(3) General anthropology, or the study of the human group considered as a 
whole. On one occasion our esteemed master rehearsed to us his views 
somewhat as follows : Medicine studies individuals ; ethnography, peoples; 
ethnology, races ; and general anthropology, man iu his ensemhlej and in Ids 
relations with animals — this last constituting a particular section as zoological 
anthropology. Our objection ig,that the denomination zoological” relates 
as much to the part which treats of the human races as to that which treats 
of Man in general, and that we proceed by the same methods in both, the 
pre-eminence attaching to anatomical chaancters. AVe wish that ethno- 
logy were taken, according to its etymological sense, to express the general 
science of peoples, according to Frederic Muller's method, and that tlie 
study and description of primitive races, regarded as natural divisions of 
the human group, were left to anthropology proper. (See page 8.) M. Broca 
in his system has considered ethnology as merely a branch of anthropology, 
which consequently should enter into the plan of this work; whilst in 
ours, ethnology, though furnishing numerous materials to anthropology, 
preserves an entire inclepeudcnce, and requii’og a distinct volume. 
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CHAPTER T. 

PHYSICAL CHAEACTERS. 


SKELETOJ^ A>rD SKULL IN GEUERAT, — ZOOLOGICAL FACIAL ANGLE 

CRANIAL CAPACITY — SITUATION AND DIRECTION OF TUE OCCIPITAL 
FORANEN OCCIPITAL AND BIORBITAL ANGLES. 


The eliaraoters of the liuinan group are of two orders : some 

to be studied on the skeleton and on the dead body ; 


organic 


otliers physiological, on the living. Among the former, those to ho 
drawn from the skeleton occupy the fir.st rank; the skeleton, in 
fact, determine.s the general form of the body, serves for the 
attachment of muscles, and marks out the boundaries of the 
visceral cavities. 

Osteological Considerations. 

The skeleton of Mammalia — the class of Vertebrata which will 
alone engage our attention — is composed (1) Of a central axis, con- 
stituted liy the bodies of the vertebne ; (2) Of a series of osseous 
arcs directed backwards, to form, by their aggregation, a large 
canal, in which are contained the brain, the cereheUum, and the 
spinal cord; (3) Of a series of arcs directed forwards, boundin 
certain cavities which are occupied, above by the organs of 
vision, smell, and taste — then by the cental organs of circulation 
and the lungs — lower down hy the digestive apparatus — and lower 
still hy the organs of rejirod action ; (4) Of the appendages to 
various segments called extremities, the anterior serving, in a 
general way, for prehension, the po.sterior for locomotion. 


cr 
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The skeleton is composed in Man of one hundred and eighty- 
eigdit bones, exclusive of the patella, a small bone developed in the 
thick part of the tendons of the principal extensor muscle of the 
thigh ; that is to say, twenty-six for the vertebral column, eight for 
the cranium, fourteen for the face, thirty-two for each of tlie superior 
extremities, and thh'ty for each of the inferior, &c. 

The twenty-six hones of the vertebral column are divided thus : 
seven cervical vertebrae; twelve dorsal; five, and sometimes six 
lumbar ; five or six sacral bones, which, being anchylosed, form tlie 
sacrum ; and four or five caudal, which, more or less welded to- 
gether, form the coccyx. To speak correctly, the cranium, is formed 
of three modified vertebras, and is the true commencement of the 
vertebral column. 


Every vertebra, whether cervical, dor.sal, or lunihar, consists 

(1) In the centre, of a foramen, tlirough which the cord passes ; 

(2) Anteriorly, of a body, which is articulated to those of the ver- 
teljrm above and below by a fibro-cartilaginous disc, called tbe 
intervertebral ; (3) Posteriorly, of a spinous process, bifurcated in 
tbe cervical region, simple in the rest of the column, the liases 
of which are called laminm; (4) Of two transverse processes, attached 

V 

to the body by two pedicles ; and (5) Of four articular processes, 
'which serve to attach the vertebra to those above and below. 

The eight bones of the cranium consist of four middle and 
symmetrical — the occipital, the sphenoid, the ethmoid, and the 
frontal ; and two lateral pairs — the parietal and the temporal. 

The middle portions of the occipital, tlic sphenoid, and the 
ethmoid represent the body of each of three vertebrae. The large 
flat portion of the occipital, temporal, and frontal is called tire 
squamou.s portion, or ecaille (shell). These bones come under tbe 
denomination of flat bones. They have an internal surface, which 
looks towards the cranial caAuty, called hy M. Broca oidocrdne, 
and an external surface. 

The body of the occipital (0, Eig. 2) is formed by tlie basilar 
process, which is united to the body of the sphenoid hy an im- 
portant articulation, the basilar suture. Its surface is transversely 
cli\'ided hy a semicircular ridge, for the attachment of the muscles 
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of the neck, the middle portion of wliich is occupied by the inlgn, 
or external occipital protuberance j the portion above, or sur- 
occipital, is separated during a paid of intra-uterine exi.stence, and 
exceptionally in tlie adult, and is designated the interparietal, or 
sub-occipital bone. The portion below has a second curved line, 
also for the attachment of muscles. 


V 



Fjo. 2.-— F, Frontal bone ; P, Parietal ; 0, Occipital ; T, Temporal \ S, Greater wings of the 
sphenoid : the body of the bone is underneath ; M, Superior maxilla ; J, Malar or 
jugal bone ; N, Bonos of the nom, or nasal bones ; A, Median portion of the arch, 
or superior alveolar border, called point aMohiire ; E, Nasal si>ine, or ; 

G, Root of the nose, the bottom of which is occupied by the uaso-frontal suture, or 
point 7 uual : V, Position of the centre of the coronal, or fronto-parietal suture of the 
cranium, or br^’i/ma ; L, Point where the piirieto-occipital suture is united to that of 
the opposite side, and to the sagittal, or biparietal suture (not seen In the plate), or 
lambiki ; I, External occipitiil protuberance, or inion ; B, Mastoid processes ; V, Ex- 
ternal orifice of the auditory canal, also called froa, or po/af ainicuioird ; Z, Zygomatic 
arch, formed, iu front, by the malar bone, hehiud, by a process called the :j/i/<)inatU\ 
arialng from the temporal bone ; D, Point where the four suttives unite — the' coronal,, 
the froiito-sphenoid, the teniporo-sphenoid, and the temporo-froiital, or pferion ; 
C, Curved line or temporal ridge ; R, Point where this uno crosses the corotial 
suture, or sivpkaniari. All the portion situated below the tempioral ridge, marked by 
the letters S D T constitutes the temporal fossa. 


At the uniou of the basilar process and the sepramous portion is 
the occipital foramen, or foramen magnum of foreign authors, the 
middle, anterior, and posterior portions of which bear the names of 
hasion and opisthion, the lateral portions being occupied by the 
occipital condyles, by which it is articulated with the first cervical 
vertebra, or atlas. Two irregularities in the bone sometimes exist, 
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namely, in front of the basion, an emineneo which ha.'^ been, called 
the third condyle of the occipital ; and on the external jmrt of the. 
ordinary condyles, an eminence called the jugular process. 

The parietal hones (P) present nothing to partieidarise but a pro'- 
jection in the centre, which marks the centre of ossification, and 
takes the name of parietal eminence. The frontal bone (F) is 
(]ivid|cl externally into two portions — the superior and the inferior. 
The superior, or squamous, has at tire sides two curved lines, terim.'il 
temporal ridges, which give insertion to the temporal muscle ; and,, 
nearer the median line, two projections, termed the frontal eminences. 
The inferior, or sub-cerebral, belongs to the face, and presents from 
without inwards. (1) The external orbital processes, by which it i.s 
articulated with the malar hones, their sharp lower border forming; 
the superior border of the orbits ; (2) Eidges, or superciliary arches, 
which correspond with the position 
similar direction ; (3) A pirojection, 

The median 
cerebral and 
or opdiryon. 

The surface 
portions: a 
Avhich 

which arises by a root, or longitudinal crest, surmoimting the audi- 
tory or arrricular opening. A fourth portion is especially seen on 
the inferior and mtracranial surface, called the hard or petrous 
portion, in which is enclosed the auditory apparatus. 

The sphenoid (S), so called on account of its being wedged in 
betAveen the bones at the base of the skull, consists of a body, 
which at birth is formed of two portions, called anterior sphenoid 
and posterior sphenoid ; of two descending wings, or pterygoid 
processes, which form the boundaries of the posterior nares j of 
two large ascending rvings, of which the highest external portion i» 
seen at S, Tig. 2 ; and of two lesser horizontal wings, which form 
part of the cranial cavity, where they separate the middle and 
anterior cerebral fossse. Viewed from above, that is to say from 

D 
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Fio, 3. — 0, Supra*orbital, or supi'a-rasal point, in the centre of the miliinmm frontal 
width MM ; N, Nasal point in the centre of the iinso-frontal suture ; E, Nasal ai)iiic, 
or Bub-naaal point; A, Middle point of the superior alveolar arch, or superior 
<alveoIar point : S, Point of junction of the temporal ridge and the coronal suture, 
or stephanion ; B, Poaitioxi of the frontal eiiiinenoes; D, Maxillary hones ; J, Malar 
bones ; G, Anterior nares ; 2, Zygomatic arches ; F, Mastoid processes. 


of tlie frontal, by giving attachment to the crista galli and the 
cribriform lamella, through which the filaments of the olfactory 
nerve pass from the cranial cavity into the nasal fosste. 

The principal bones of the face are the nasal bones (K, Fig. 3), 
wliich unite with the frontal to form the naso-frontal suture at 
the root of the nose ; the superior maxillary bones (D), a prolonga- 
tion of which, called the a.scendmg process, is articulated with the 
frontal at the sides ; the palate hones, which enter into the forma- 
tion of the roof of the palate behind ; the malar, or jugal hones ( J), 
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Ayliich project backwards, and 
temporal, to form a sort of bridg 
the inferior maxillary bone. The .superior 



ones are the 


principal bones of the face. At the sides they are articulated with 
the malar bones ; above, they form the inferior wall of the orbits ; 
internally they are united to the bones proper of the no.se, and 
form the boundary of the anterior nares j belmv, they form, by their 
union, the superior alveolar arch. At the point where the posterioi 
border of the ascending process joins the frontal and the os unguis, 
is the particular spot for the application of the cranionieter, or 
dacryon. On the median line of the part subjacent to the anterior 
nares, are two other important points — the snb-nasal, which corre- 
sponds with the border of the nostril, occupied hy an osseous point 
called the nasal spine, and the alveolar point, situated in the middle 
of the alveolar arch, at its anterior and inferior portion. 

The inferior maxillaiy bone is composed altogether differently- 
of a body, of a vertical and posterior ramus, which forms an angle 
witli it, and of a border or alveolar arch. As a matter of detail, 
we may mention the coronoid process and the articular condyle, 
which terminate, the one in front of, the other behind, the superior 
h(Drder of the posterior ramus ; then the mental eminence, and 
behind it, internally, the tubercles gdni. 

The thorax comprises, besides twelve dorsal vertebrae, which 
close it in behind, the sternum in front (Fig. 1) and twelve ribs on 
each side. Seven, called the true ribs, are directly connected with 
the sternum by cartilages ] and five false are only united to it 
uidirectly, the last two bearing the name of floating. 

The abdomen has no bone, in the proper sense, belonging to it, 
but at certain points of its parietes are seen thick fibrous bands, 
wdiich are the vestiges of ribs to he found in some manmralia, and 
especially in reptiles. • 

The pelvic cavity, or pelvis (Fig. 10), is composed of bones 
which equally appertain to other parts, namely, to the vertebral 
column and. the inferior extremities. 

Each extremity is composed (1) Of a base, which is the shoidder 
in the one and the haunch, in the other. The bones which com- 
pose it form, by uniting with those of the opposite side, an osseous 
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cincture at each, extremity of the trunk. At the superior extremity 
these are the clayicle and scapula j and at the inferior, the iliac, or 
coxal hone, formed of three primordial bones — the pubis, the 
ischium, and the ilium. (2) Of a first segment, the arm, formed 
by the humerus ; and the thigh, by the femur. (3) Of a second 
segment, the forearm, formed by the radius and ulna; and the 
leg, by the tibia and fibula. (4) Of a third segment, the hand,, 
made up of eight bones for the carpus, five for the metacarpus, 
and tliree for each finger, except the first, which has only two ; 
and the foot, made up of seven bones for the tarsus, five for the 
metatarsus, and three for each toe, except the first, which has only 
two. Of the bones of the tarsus, the calcaneum, or bone of the 
heel, merits particular notice. 

The femur, which we select as an example of a long bone, con- 
sists of (1) a shaft, or diaphysis, formed on its outer surface of a 

4 

layer of compact tissue, and on its inner of a medullary canal ; and 
(2) of extremities, or epiphyses. At the upper extremity are the 
greater and lesser trochanter — processes for the insertion of 
muscles ; the neck, which is very long, and takes an oblique out- 
ward direction; and the articular head. The lower extremity 
consists of an internal and external condyle, and an ■ articular 
surface. The humerus consists, in like manner, of a shaft, two 
tuberosities at the upper extreniity, a very short neck, and a head ; 
inferiorly, of two processes — an external and an internal condyle. 

The bones, whether long, short, or flat, are covered by in- 


object 
ligaments. 


eminences, or processes, aU havin, 
furnish noints of attachment for i 


instruments 


as well as to certain edges and prominences, when making osteo- 
metric measurements. We ought to mention also the styloid 
process, at the outer side of the lower extremity of the radius ; 

aide of the lower extremity 


inner 


of the tibia, &c. The flat bones of the cranium are united together 
by sutures, the long bones of the extremities by articulations. 
The most intere.stmg of these latter, as far as we are concerned, is 
(1) The scapulo-humeral, in which the head of the humerus is 
received into the glenoid cavity of the scapula, a sort of ligamentous 
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bag, in 'vvliicb. the two surfaces are kept iu contact, and at tlie same 
time are permitted to glide easily the one up)on the other. (2) The 
eoxo-femoral articulation, in which, the head of the fenmr is 
received into the cotyloid cavity of the ilium. (3) The hinge-like 
Articulations of the elbow and the ankle-joints, which only permit 
the movements of flexion and extension. (4) The superior articu- 
lation of the radius, so marvellously adapted for free rotation iu 
every direction, &c. 

Bones, when first formed, consist of cartilage, the osseous matter 
being deposited at certain points, which afterwards coalesce. Later 
.on, when the entire bone has become fully formed, and old age 
•begins, those with sutures become soldered together edge to edge. 
Thus we have two orders of phenomena — the fusion of osseous 
points in one and the same hone, and the fusion of distinct and 
contiguous bones, which we must he careful not to confound, and 
upon which we shall have more to say presently. 

Variations of the Slceleton. 

The number of hones slightly varies in the mammalian series. 
All have seven cervical vertebrae, except the ai, or sloth, which has 
nine, and the lamantin, or searcow, eight. Among long-necked 

r V 

.quadrupeds, as the giraffe, they only increase in height. The 
number of dorsal vdrtebrjB, and of pairs of ribs which they support, 
is less constant— from eleven in the bat, they attain to nineteen or 
twenty in the elephant. The number of the lumbar vertebr® 
deviates but little, and varies generally from four to seven. The 
lamantin, however, has but one, while the dolphin lias eighteen. 
These inconstancies do not, however, appear to have the importance 
which we might imagine. Genera far removed from one another 
have the same number of ribs or dorsal vertebrae : as the orang, 
the hare, the camel, the cat, and the kangaroo, which have twelve ; 
while contiguous species have a different number, as the ox of 
Europe, which has thhteen ; the aurochs, or wild ox, fourteen ; and 
4he bison, fifteen — all three of the genus hos. Often the difference 
is merely that a lumbar vertebra becomes dorsal, or vice versa, 
IVhen, in the human subject, there is a thirteenth rib on one side 
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only, or tliirteeu on. both, a lumbar vertebra is the point of articu- 
lation. The number of caudal or coccygean vertebiEe varies in the 
monkey tribe — -not including the anthropoid apes — from one to four 
in the niagot to twenty-nine to tliirty-one in the baboon and some 
of the ateles ; and among the rest of mammalia, from two in the 
Egyptian, tapir to sixty in the Cape rorqual. 


The bones of the head are constructed in animals after the same 
model as in Man ; certain parts of them are more or less developed ; 
the cells or sinuses interposed between their laminae are more or 
less large ; some sutures, by clo.sing slowly, leave certain portions 
of the bone isolated ; while other.?, owing to their becoming con- 
solidated early, diminish the number of bones. Hence "tlie cause of 
the differences met with between them. Man, at his full develop- 
ment, has the smaUest number of bones, and the rodents, at birth, 
the greatest number. Among the latter, the squamous portion of 
the occipital bone is divided into two, while the parietal and frontal 
are cemented together into one. 

The anterior and posterior sphenoids, imited in Man, are distinct 
in the greater number of mammalia. The squamous and petrou.s 
portions of the temporal, on the contrary, remain distinct in the latter, 
and perhaps, with one exception, are united in Man and the monkey 
tribe.* Moreover, we frequently observe in Man, as an anomaly, 
the reproduction of normal arrangements in other animals, as if 
by a sort of reversion towards certain states which its own organisa- 
tion might have gone through previously. Thus the fusion of 

—the division of the 


■the 


the parietals into one — as among the rodents— 
frontal into tAvo separate bones — common among mammalia 
persistence of an interparietal bone, &c. The early fusion of the 
two hones proper of the nose, especially in the inferior races, and 
the tardy consolidation, on the contrary, of the intermaxillary Avith 
the maxillary, are other examples of the same kind; 

BoTies of the Nose. 

The bones of the nose proper remain separated on the median 
line up to an advanced age in the AA'hite ; their union is frequently 


* “ Traite cY Anatomic C'oinparfe," Ac., by J. F. Meckel. Translated into 
French by Th. Schuster. Ten vols. Svo. Paris, 1858. 
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completed at twenty or twenty-five years in Hottentots. Of twenty- 
seven skeletons of adult men, taken at random by M. Broca, the 
fusion existed in five, all in negroes. In the chimpanzee they 
appear united at two years of age ; in the gorilla and the pithecians 
even sooner. But in the cehians their fusion is slow, so that these 
resemble Man in this respect more than the anthropoids. 

Camper has forgotten the tardy union of the intermaxillary 
with the maxillary bones, and having made their constant absence 
to he distinctly characteristic of Man, we must speak of them more 
at length. 

The intermaxillary hones, to the number of two, appear to be 
united in the form of a wedge, enclosed between the two superior 
maxillary, supporting the incisor teeth, and having above two 
processes which partly close in the anterior opening of the nasal 
fossm. Though easily seen up to the third month, their indepiendent 
existence is brief, they commence to consolidate at that period at 
then’ external side, and become united with the maxillary al)out 
the third year. Nevertheless their palatine sutures do not entircdy 
disappear till towards twelve or foiuteen years of age, according to 
M. Bappey, and were still vi.sible m one hundred and four out of 
two hundred Preneh skulls examined by M, Hainy. All the 
phases of theh solidification woidd be retarded in tlie negro races. 


Intermaxillary Bones. 

In the majority of mammalia the intermaxillary bones continue, 
on the contrary, beyond adult age, and remahi distinct. The 
elephant, the dolphin, and the sheep are an exception, and resemble 
Man in this respect ; so do the anthropoids — their intermaxillary 
suture slioidd disappear about the end of the first dentition, accord- 

In descending the scale in monkey.?, the inter- 
maxillary generally partakes of the charactei'.s which it has in the 
generality of quadrupeds. 

In the extremities the general type of Man and mammalia varies 
hut little, and is unimportant. Some hones, for example, whicli, 
owing to the habits of the species, are suj)erliuons, become atropbied, 
or anchylosod together. Thus the clavicles are reduced to mere 


mg to M, Vogt. 



40 


PHYSICAL GHARAOTEBS. 


[Chap. i. 


vestiges in some carnivora, and disappear altogether in ruminants 
and amphibious mammalia. Sometimes one of the bones of the 
forearm or the leg becomes reduced m size, or anchylosed to the 
adjoining one. The same phenomenon is observed even more fre- 
quently at their extremities. The metatarsal or metacarpal bones 
are four in number in the sloth, two in the stag, and one, called 
the cannon bone, in the horse. There is some relation between 
this number and that of the digits or toes. Thus the pig has only 
four digits, the rhinoceros three, the greater number of ruminants 
t^wo, and the horse hut one, called the hoof. In the horse the 
atrophy of other digits is manifest, the vestiges of them remaining 
at the sides in the form of needle-like roughnesses. 

An analogous absence, as if from want of use, occurs in the hones 
of the pelvis of amphibious mammalia, whose hinder extremities 
have become of little importance, or are wanting. The pelvis is 
only represented by certain osseous styles which are amalgamated 
with the soft parts, or is altogether wanting. This is to be noticed 
in the dugong, the porpoise, the whale, &c. 

Melatims of the Cranium to the Face. 

The cranium is formed of two portions in all mammalia — the 
cranium proper, the receptacle of the brain ; and the face, the 
receptacle of the principal organs of sense and of the masticatory 
apparatus. Their development is in an inverse ratio, and their 
respective situation in relation to that development. In Man the 
cranium is large and placed above the face j in quadrupeds it be- 
comes less, and recedes more and more backwards ] in monkeys the 
size and situation of the cranium and face are intermedial. These 
two characters thus assume a considerable importance, and are the 
point cle depart of other subordinate characters, which, in their 
turn, assist in distinguishing men and animals. It is natural, 
therefore, that anthropologists should early have bethought them of 
some decided methods of estimating their value. Various methods 
have been proposed ; the one most in vogue is that of the facial angles. 

This was one of the first attempts of craniometry. This branch 
of anthropology, so cultivated at the present time, has been hitherto 
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studied especially with reference to the comparison of races, and 
will consequently he treated at length in tlie second part of this 
work, which is specially set apart for tliat purpose. We Avill not 
now anticipate the siibj ect further than by mentioiiitig a f e-w of the 
more striking characters which distinguish Man in general from 
animals. 

Facial Angles. 

The facial angles are four in mnnher. The most ancient is the 
: angle of Camper. It is formed by two lines, one called the hori- 



4.-H I-I', Horizontal of Camper; F F', Facial lino of Camper; P A H', True 
n riffle of Camper; PB K, Anffle of Geoffroy Saiiit-Hilaire and Cuvier, ita vortex 
■ at the edge of the incisors r 1 0 M, Angle of Jules Cloquet, its vertex at the alveolar 
horder; O D H', Angle of Jacquart, the Bub-nasal point ; 0 D, Facial line of 


Jacquarb. _ , , 

The most useful angle is that of Cloquet, with ita vertex at C, but whose facial 

line, C I, impingoa, not at the moat projecting point of the forehead, but iinme- 
<liately above the superciliary arches. 


-zontal, H H', Fig. 4, which its author marked as a principal guide, 
over the auditory opening, and the inferior horder of the nates ; 
•the other, called the facial, F T, tangent to the two most pro- 
minent points of the face — ^the glahella, or central point of the 
forehead, above j the surface anterior to the incisor teetli, hi‘lo\v. 
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The original intention of Pierre Camper* was to give to artists 
a method of comparing the heads of living persons with the skulls 
of different races and of difterent ages; but in anotlier work he 
extended its nse to animals, 


Gamjoer's Angle. 

Its apex was situated at the mtersection of these two lines, at 
a point, A, Fig. 4, placed sometimes in front of the superior 
maxillary, as in negroes ; sometimes behind, as in many animals 
— the dog, for example ; or at the nasal spine, as in the white 
races. “ The angle which the facial or characteristic line of the 
face makes,” says Camper, “varies from 70 to 80 degrees in the 
Iranian species. All above is resolved by the rules of art, all below 
bears resenihlanee to that of apes. If I make the facial line lean 
forward, I have an antique head ; if backward, the head of a 
negro. If I still more incline it, I have the head of an ape ; and 
if more still, that of a dog, and then that of an idiot,” 

The second angle was suggested by Geoffroy Saint-FIilaire and 
Cnvier in 1795, and afterwards abandoned, no doubt owing to the 
difficulty of taking it with accuracy on certain animals. The facial 
line of Camper was maintained; but the horizontal line became 
oblique, K B, passing across from the auditory opening to the border 
of the incisors, B, where the apex of the triangle is situated. 

The third angle is a mean between the two preceding ones. The 
facial lino rests tangent superiorly at the most prominent part of 
the face, hut stops short below, on a level with the superior alveolar 
border, I G-. The horizontal line descends obliquely, like that of 
Geoffroy Samt-Iiilaire and Cuvier, hut terminates at the same 
alveolar border, G, which becomes the apex of the triangle. J ules 
Cloquet adopted it in 1821. 

The fourth angle, which moreover has enjoyed very considerable 
repute, was the result of a misconception. M. Jacquart, in adopt- 
ing it in 1856, thought to foUow in the footsteps of Camper, or 

* “ Dissertation sur les DifEerenoes reelles que preseutent les Traits du 
Visage ctez les Hommes de differents Pays eb de difterects Ages,” by 
Pierre Camper. Posthumous work published by his son. Paris, 1791 
(written in 1786) . 
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rather in the principles which had guided Morton in the construc- 
tion of his goniometer. * One of these two lines is the facial line 
of Camper, terminating at the nasal spine, 0 D, the other the hori- 
zontal line, hut stopping short also at this point, 1) H', Its apex 
therefore is always formed at the nasal spine, D. 

Our own measurements, made on more than eleven hundred 
human skulls, and on about a hundred skulls of aninrals, enable 
us to form a judgment as to the value of these four facial 
angles, t 

Jacquart's Angle. 

The angle of Jacqnart, at its apex at the nasal spine, varies* 
under five influences. (1) The degree of prominence of the na.sal 
spine, very strongly marked, as M. Broca has observed, in the 
white races, often not observable in negroes ; (2) The degree of 
prominence of the glabella, which, about one hunched and ninety- 
nine times out of two hundred, is the srrperior point of the facial 
line ; (3) The difference of height of the auditory foramen rela- 
tively to the base of the skull; (4) The more or less marked 
elongation of the face, that is to say, the degree of prognathism ; 
(5) The amount of development forward of the anterior portion of 
the brain, as shown by calculations made among the hydrocephali, 
in whom the •hrain-case is very much enlarged, and among the 
niicrocephali, in whom it is very much diminished in size. Under 
aU these various influences, it is very difficult to determine which 
has the greatest predominance, and consecpiently which represents 
the angle of Jacqnart, 

The angle of Camper diminishes or increases for the same 
reasons, except that it has no reference to the prominence of the 
nasal spine. It takes accoruit, however, of 'the elongation of the 
face in its suh-naaal portion, which has by far the most influence 

* MerBuratiou de V Anglo Facial et Goniometres/' by H. Jacqnarfc, in 
Boc. cle Biologie,” 1855 ; “ Be la Yaleur do VOb !6pactal ** (measure- 
ments of sixteen facial angles), by the same antltor, in “Journal Anafc. et 
Physiol.,” 1866 j “ Grauia Americana,” by S. G, Morton, Philadelphia, 1839. 

t "l^fcudes siu’ Pierro Camper et sur PAngle Facial difc cle Camper,” by- 
Paul Topinard, in Revue d’Anthropologie,” voh ii., 1874. 
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on prognathism in Man, and which the angle of Jacquart altogether 
leaves out of con.sideration. 


Angles of Geoffroy and Cuvier, 

The angle of Geoffroy Saint-Hilaire and Cuvier also sets aside 
the nasal spine, and takes in, in the same way, the sub-nasal region 
of the face ; hut at the same time exhibiting it in a more complete 
manner. Hence we shall accord to it the preference. Why, 
indeed, should we preserve the pretended horizontal line of Camper 1 
It does not exist in Man, and stiU less in animals. Ey intersecting 


facial Kne it i 
unfavourable 


The auricnlo-dental line of Saint- 


Hilaire and Cuvier is, on the contrary, rational ; it passes along at 
the same extremity of the face, and does not lose one of the two 
portions which one desires to measure — the development of the 
face. Apart from these objections, which appertam to all the 
facial angles, the angle of Geoffroy Saint-Hilaire and Cuvier has 
one specially belonging to it, namely, the impossibility of accepting 
the line of the teeth as the extremity of the face. In a great many 


■animals, in fact, the front teeth are either curved down 
moderately elongated into offensive weajmns, or are 
wanting ; frequently, also, they faU out during life, or are lost after 
•death. 


altogether 


Cloquet's Angle. 


The 




ceding, without this latter objection ; we consider, therefore, that 
it should have the preference. 

The principal objection which attaches to all the facial angles is 
the adoption of, not the most logical point for the superior 
extremity of the facial line, but the most prominent, which is 
always found to be, with the angle of Jacquart, and almost always 
with the others, the glabella, or the centre of the superciliary 
ridges. The differences of prominence of these parts causes the 
facial angle in Man to vary several degrees ; that is to say, there is 
as much difference as there is between the natural faculties of 
races the most oj^posite. In animals it is even more so ; and Cuvier 
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made up liis mind, under all circumstances, to abide by the 
principle of Camper. What he very properly sought was the 
anterior Ihnit of the brain at the lower part of the forehead— the 
jjoint sus-orbitaire of M. Broca. In a 

tahhig the most prominent point, which lies oyer the superciliary 
arches, the facial angle, at its apex at the nasal spine, would he' 
about 49 degrees j whereas in reality, that is to say at the supra- 
orbital point, it is only 37 degrees. Consequently it is always the' 
anterior limit of the cranial cavity, whichever angle is preferred, 
and not the most prominent point, which should he taken for the 
facial line superiorly. It is in this way that the following angles 
have been measured, for the purpose of showmg the difference 
between the most divergent human crania we have met with, an 
anthropoid and a carnivorous animal. 


FACIAU A-NGUES (lACIAt, LIUE AT THE SUrKA-OEBITAU POINT).* 


Gooffroy Saint-Hilaire. 

Cloquet. 

Jacquarfc, 

Camper. 

Native of Lower Brittany... 

68*6 ... 

n-Q 

... 85*0 ... 

81*5 

Namaquoia negro ... 

64*0 ... 

560 

... ■62'5 ... 

59‘0 

Male gorilla 

29*0 ... 

31-0 

... 32*0 , , , 

31-5 

Newfoundland dog. . . 

25*0 ... 

24-6 

... 25*0 ... 

250 


The facial angle adopted for the comparison between, Man and 
animals is that of Cloquet, the superior extremity of the facial line 
"being transferred to the supra-orbital point. We shall give it the 
name of angle facial wologiqueJ^ The following table gives some 
examples of its division : 

ANGLE 05 CLOQUET (iTS VERTEX AT THE ALVEOLAR BORDER AND THE FACIAL 

LINE AT THE SUPKA-OEBITAL POINt). 


White man, maximum 

« * 1 

... 72-0 

Namaqnoia negro, minimiim 

t 

... 56*0 

2 male chimpanzees ... 

« •« 

... 38-6 

1 „ „ Isfc dentition ... 

» » 1 

... 61*5 

B male gorillas 

» « % 

... 32*2 

3 female gorillas 

» t 1 

... 31'8 

Imaleorang 

• A • 

28*6 

1 „ „ let dentition ... 

1 • « 

... 60*6 


* The angles in this and the following table have been taken principally 
by projection, from drawings made with the crauiogiaph of M. Broca. 


gorilla, for example, by 
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1 magofc (pifcheciaus) ... 

• i 1 

1 > t f M 

36'5 

2 macaques „ 

1*4 

« 1 • 14ft 

3V-4 

3 baboons „ 

* 4 i 

ft 4 1 ft 1 ft 

32*3 

2 howlers (cebians) 

■ < 4 

1 • # » a « 

317 

1 maki (lemurians) 

« 4 I 

ft 1 1 lift 

26-6 

2 badgers (planfcigradea) 

• • • 

1 ft 4 lift 

32-0 

1 beai* i.i 11. (*• ... 

« • • 

ft ft f ff ft 4 

30-5 

2 elephants (proboscideans) ... 

• • * 

ft ft 4 ft ft « 

30.2 

1 seal (amphibia) 

• • « 

ft ft 1 ft 44 

28-0 

1 pliascalomys (marsupialia) 

fit 

ft i 1 ft ft 1 

260 

2 horses (equidas) 

« « « 

a 1 ft a a a 

24-0 

6 dogs (carnivora) ... 

« * « 

• ft ft 1 j a 

> 

24-3 

2 foxes „ 

« i 1 

III ft 1 ft 

22-5 

2 lions „ 

t 4 1 

lit lift 

22-5 

2 pacas (rodentia) 

« « • 

ft ft ft 1 ft ft 

22-2 

2 sheep (rumiaantia) ... ..4 


ft a ft ft ft ft 

21-5 

2 kangaroos (marsupialia) ... 

♦ • • 

ft ft 1 1 ft ft 

20-4 

1 wild boar (pachydermafca) .,4 

ft 

ft a ft ft ft ft 

10-0 


It follows from tliis (1) That between the narrowest facial angle of 
an adult man, which is 56 degrees, and the Avideat angle in an adult 

which is 42 degrees, there exists 

2) That 

line of 

demarcation ; (3) That by this characteristic, man is separated in 
the most remarkable manner from the rest of the mammalia, in- 
cluding the anthropoids. It has been argued, from the enormous 
angle in young anthropoids, that one must make the comparison hr 
the child and not in the adult man, and then the distance is quite 
as great. 

The facial angle, then, furnishes a primary characteristic of IMan 
in relation to animals. But it expresses less the relation of the 
size of the face to the size of the cranium, than the absolute 
development of the former. It attains seventy-two degrees in hlan, 
heean.se the face is small and short, and only ten degrees in the 
wild boar, because it has considerable length and flatness. 

Method of Cimier. 

Other methods lead to the same result. The most simple 
consists in estimating the importance of each part, and of com- 


an interval as great as these two extremes are exceptional ; ( 
between anthropoid apes, next in order, there is no such 
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paring them afterwards. Cuvier estimated, upon, sections, that tiio 
cranium, in proportion to the face, was as follows : 


White man 

4 « * 

... Ill 


• « 4 

... 4 1 1*25 

Chimpanzee ... . ... 


... 3:1 

Gibbon, sapajon, and macaque 

* 4 • 

... 2:1 

Hedgehog... 

• ft • 

... 1:1 

Porcupine 


... 1:2 

H!are •*« 

« 4 ft 

... 1:3 

H-Ol. 50 III **■ 

ft ft • 

... 1:4 

'V^haie •«< <«• <>* 

• ft • 

... 1:15 or 20 


Method of Segand. 

M. Segond has proposed to measure, upon antero-posterior 
•sections, the various angles formed at the level of the anterior 
border of the occipital foramen, hy lines drawn from the principal 
points of the middle circumference of the head. On these sections 
he applies .a graduated circle, whose centre corresponds to the basion 
(B, Fig. 6), and upon which needles, or movable radii, are directed 
towards the points desired. The face is thus found intercepted l)y 
two lines, the one separating it from the cranial cavity, and which 
meets at the aupra-orhital point ; the other going to the inferior 
border of the jaw ; the cranium being included hchveen the same 
line of separation and the long axis of the occipital foramen. These 
two angles have given us the foUowiiig results, which satisfactorily 
exhibit the relative development of the cranium and of the face : 


2 Emropean infants 

ft 

Corobral ftnglo. 

... 158^ ... 

Facial ang^le. 
... 22° 

6 „ adults 

ft ft ft 

... 15U^ ... 

... 47° 

3 adult negroes 

» ftft 

... 152° ... 

. . . 40° 

1 chimpauzeo ... 

1 ft ft 

... 11G° ... 

... 56° 

1 gorilla ... ... 

ft ft ft 

... 108° ... 

... 54° 

4 orange ... 

« ft ft 

... 10S° ... 

, . . 47° 

Otter .M 

« ft ft 

... 105° ... 

... 24° 

Yiscacha 

t p ft 

... 100° ... 

... 41° 

Dog ... 

ft 4 ft 

... 97° ... 

. . . 82° 

Hat ii. ..1 ■»« 

ft f ft 

... 95° ... 

... 27° 

Fox ... 

ft ft 1 

... 82° ... 

... 29° 

nippopotanius 

« 4 ft 

... 76° ... 

. . . 45° 


The process of Cuvier iloes not seem to have been applied hut 
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; that of M. 

elements of comparison. It ■would be better to measure directly 
the base of the triangles, of which M. Segond only notices the 
angles, and to calculate their area; or to obtain, on one side, the 
volume of the face by a sort of triangulation ; and on the other, of 
the cranium by the ordinary cubic measurement of its cavity. M. 
Assezat lias commenced that part of the study which relates to the 
face in his “E^cherches aiu’ les Proportions de la Face,” communi- 
cated, in 1874, to the French Association for the Advancement of 
Science ; it rests with him to extend it to animals. The question 
as regards the cranium is not yet settled. 

4 ^ 

Oapacity of Cranial Cavity. 

The capacity of the cranial cavity is arrived at, as we .shall see 
presently, by lilling this ca,vity with grains of different sorts, and 
preferably with small shot, in accordance with certain direction.?. 
The figures giving the height, volume, or weight of the human 
body, as compared with the volume of the brain m the mammalian 
series, would form a very instructive table, if observers had taken 
more care to give us either one of these three elements. Our object, 
however, being to giye more particularly the comparison of Man with, 
the anthropoid apes, the following data will suffice ; 


Man, European male, in round numbers 

4 4 4 

Oabio odntim^ti’OB. 
1600 

16 gorillas, males 

• • • 

• • • 

4 • • 

4 4 * 

631 

3 „ females ... 

V ♦ t 

♦ • » 

4 4 1 

4 4 4 

472 

1 gorilla, 2nd dentition 

« • t 

* V 4 

4 4 1 

• 1 4 

440 

1 „ lat „ 


4 « 4 

« 4 t 

4 4 4 

413 

3 orangs, males 


4 4 a 

til 

* 4 4 

439^ 

1 orang, female 

4 ♦ • 

4 4 4 

4 4 4 

* 4 • 

41S 

1 „ 2nd dentition 

• • » 

4 4 « 

4 4 4 

4 4 4 

404 

1 „ Isfc „ 


4 4 4 

4 ■ 4 

1 4 4 

425. 

7 chimpanzees, males 

• • • 

4 4 4 

4 4 4 

4 4 4 

421 

3 „ females 


4 4 4 

4 4 4 

* 4 4 

404 

1 chimpanzee, 1st dentition 

« • i 

4 4 4 

• 4 4 

*44 

32a 

2 lions 

• • 4 

4 4 4 

*44 

t * 4 

321 

]■ bear ««■ 


4 4 4 

4 11 

4 4 4 

26S 

1 wild boar 

• • 1 

14 4 

4 4 4 

ail 

207 

1 ram 

9 • 4 

4 4 4 

4 4 4 

• • • 

150 

1 Newfoundland dog ... 

1 ■ i 

44 « 

f 4 t 

It* 

10^ 



Segond gives only one of the 
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Thus we perceive that the capacity of the cranial cavity, and 
consequently the volume of the organ it encloses, increases slowly 
and gradually in animals, hut suddenly and to a prodigious extent 
as Are pass to Man. ITow all the animals except the last two or 
three are obviously of the same size as Man. If the tlixee 
anthropoids are a little less in stature, their limbs, head, chest, and 
•especially their abdomen, are much larger ; the gorilla, especially, 
is enormous, and ought, other things being equal, to have greater 
cranial capacity than man. The chimpanzee, however, has only 
38'06 percent,) the orang, 29*26; and the goriUa, 35*40, as com- 
pared with Man, while the extreme proportions among gorilla males 
are from 31*66 to 41*53 per cent. Moreover, the difference between 
the sexes is as in Man ; the cranial capacity of the anthropoid 
male exceeds that of the female hy about 50 cubic centimetres. 

M. Vogt has tabulated a number of cubic measurements of the 
skull, obtained hy various methods other than our own, ami 
amongst them that hy the use of millet. They cannot he directly 
compared with ours, hut their mutual relations merit consideration. 
Thus : 


Cubic centimetres. 


German skull, male 

1 gorilla, male 

2 gorillas, femalea 
8 orauga, males 

7 ,, females 

3 chimpanzeeSj males 
1 chimpanzee, female 



•f 4 

4 4 9 

• 4 4 

4 4 1 

1450 


44 4 

14 4 

4 4 4 

4 4 4 

600 


4*4 

4*4 

4 4 4 

4*4 

423 

« «• 

4 4 9 


4 9 4 

4«4 

448 

4 •i 

4 4 4 

444 

4 4 4 

Ii9 

378 

« • 4 

4 4 4 

949 

4 4 4 

94 4 

417 

1 

• 4 4 

9 49 

4 9 1 

4 41 

370 


The conclusions deduced from these agree with preceding ones. 
By taking the mean, on the one hand, of all the anthropoid males 
of M. Vogt, and, on the other, that of all of ours, and comparing 
them with the corresponding mean in Man, we arrive at the folIoAv- 


ing result : 


Vogt’s 12 cases. 

Mean absolute capacity of anthropoids... 444 cub. cent. , 

Its proportion to that of man ... ... 30'63 percent..,. 32*66 per cent. 


Topinard'a 26 cxiaei. 
. 490 onb. cent. 


It is very evident from this that the three anthropoids in 
question have, ccBt^ns three times less cranial cavity than 

lilan. We do not hesitate to say that, taking into account the 
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bulk of the body, it is not three, but four and even five times le.ss 
than is here stated. There seems to us to be a very fundamental 
distinction between Man and the animal most nearly resembling 
him. We have three or four times more brain — three or four times 
more thinking matter! The supremacy rvhich our very exalted 
iirtellectual faculties secure to us, is confumied to us by the existence 
of an exceptional development of the organ which is its seat. 
Anatomy furnishes us, at the outset, with powerful characters 
sufficient to satisfy the most jealous defenders of human preroga- 
tive, and to con.sole them under the difficulties they will meet with 
in matters of minor importance. We shall consider, shortly, the 
mininiiun and maximum variations observed in the capacity of the 
human craidum, and in the weight of its contents. But it may be 
useful to notice here these variations in the three great anthropoid 
apes. The three folloAving series refer only tp adults, and are the 
rao.st significant that we have been able to bring together. In the 
first, the cubic measurement has been made by one and the .same 
process — that of filling the skull with small shot;, in the two othera- 
the processes were different.* 


TOI'INABD. 


16 gorillas, males 
8 „ females 


• • • 


• A # 


• • * 


3 orangs, males 
7 chimpauzeos, males ... 
3 ,, females 


• •• 


994 


9 9 9 


• 99 


• ♦ ♦ 


• 4 4 


9 9 9 


9 9 9 


9 9 9 


*99 


Oapaclty In cubic contimbtros. 

475 to 623 
395 „ 580 
433 „ 47S 
382 „ 483 
387 „ 425 


VOGT, ETC.f 


4^9 


4 4 9 


♦ • ^ 


4 9 4 


3 gorillasj females 
8 orangs, males 
7 ,j fcmiales, and doubtful 
3 ciiixnpauzees, males ... 


» # « 


• i • 


• • • 


m 9 9 


*44 


WYMAN, KTC. 


10 gorillas, males 
4 „ females 

7 chimpanzees 


• • • 


4 9 9 


• * 9 


• ft 


• 99 


• 49 


9 44 


944 


9 9 4 


9 • 9 


• » I 


9 9 9 


• • $ 


I ft • 


9 9 9 


9 9 9 


ft • I 


ft ft ft 


lit 


ft 1 ft 


4 1V 


370 to 49a 
390 „ 400 
335 „ 425 
390 „ 410 


424. to 535 
385 „ 391 
294 „ 424 


*ThG antliropoicl apes .and other animals we have measured wore pro- 

enretl from the Museum, and also from' the Institut Anthropologique. We 

are also indebted to M. Tramrmt, the preparator of natural history at the 
lustitut Aiithropologique, and to M. Bouvier, special preparator, for the 
loan of a number of specimens, for which we beg to express our obiiga:ion> 

“ Mcmoire siir ics Microcephaios,” by Charles Yogt. Geneva, 1867. 
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The cranial characters in Man and animal.^, which we arc about 
to examine, are partly the result of the differeucc of volume of 
their cranial cavity, and partly, and more especially, of the dili’er- 
eiico of their natural po,sture. hlan alone stands perfectly in>right : 
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Fio. 5. — K, Antoriov border of the occipital foramen or basion ; C, Ita poateriur bfjrdor, or 
opiftthioii ; K 0, Side view and plane of tbo occipital foramen; A. Alveolar point: 
P, Inferior ssurfaco of an. occipital condyle (artic\ilatiiijf with tlie first cervical 
vertobrn, , or atlAs) ; A P Q, Horizontal piano of the baso of tbo skull, or alveole* 
condyleaii ; 1, Iiiion ; L, Lambda ; B, Brepma ; 0, Supra-orbital point, or ox>hr 5 "oii ; 
Gf, Glabolla ; N, Nasal point ; B, Sub-nasal point ; A, Alvooloi* point, 

the anthropoid apes have an obliq^ue or side movement in pro- 
gression j the other mammalia have a horizontal attitude ; hence 
their name — cpiadrupeds. 

Attitude of the Body 

The head, in aU the inammalian series, is articulated with the 
vertebral column by means of the condyles of the occipital, winch 
rotate from before backwards, and from behind forwards, in cavities 
formed in the hodie.s of the first cervical vertebra, or atlas. Eetween 
and behind the,se cond3de3 is the occipital foramen, through Avhicli 
the spinal cord enters the skull ] its middle and anterior point is 
the ba.sion, and its posterior point, the opisthion, of which "vve have 
already spoken. In quadrupeds, the occipital foramen and its 
condyles are situated very far backward, and in some, as the honsc, 
tliey no longer occupy the base of the skidl, whose posterior .surfaci.*. 

E 2 
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becomes vertical. The muzzle is at the siuue time more or less 
elongated, as the zoological facial angle showed us just now. It 
foUoAVs (1) That the head is no longer in equilibrium upon the 
vertebral column, but falls forwards. (2) That its position has to 
be raised in order that the animai may see straight before him, the 
axis of the orbits, being altered accordingly. In order to coin- 
penaate for this excess of rveight of the head in front, and to 
prevent its falling forwards, quadrupeds are furnished at the nape 
of the neck -with a very powerful ligament, called the posterior 
cervical, known in ruminants by the name of nerfde &Q32{/(paxwax). 
It runs along the spine, becomes free at the level of the seventh 
cervical vertebra, and is inserted into the external occipital pro- 
tuberance, or into a depre.ssion which replaces it. The powerful 
muscles of the neck contribute, with it, to preserve the head more 
or less m position. 


Conditions of Equilibrium of the Head. 

In Man, on the contrary, the head is naturally in equilibrium 
upon the vertebral column. The occipital foramen occupies the 
middle of the base of the skull ; the weight of the portion in front 
of the hasion, and that of the portion behind it, are sensibly e(iual, 
and the posterior cervical ligament is wanting, oris only represented 
by a simple aponeurotic interlacing. His position with regiird to 
seeing, on tire other hand, is horizontal; the axis of the orbits 
is directed forwards, and the back of the retina is anatomically 
aiTanged in accordance with this. Special physiologists demon- 
strate in the same way that man’s organisation is sueh that he sees 
better in the erect posture. Another result of the position of 
tlie head is a certain horizontality of the plane of mastication of 
the molars as well as the incisors, as may he shown by inserting 
between the teeth a flat rule, placed parallel to the Innlzon. 


Situatio7i and Direction of Occipital Foramen. 

The occipital foramen is situated in the European at an equal 
distance between the anterior and posterior portion of the entii'o 
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eraiiiura. In the negro, it is a little more l^ackwaxd ; in the 
anthropoid ape it is considerably so ; in the various quadrupeds it 
again recedes, and still more in the horse and tlie hippopotamus, in 
•which it no longer forms part of the base of the skull. Its plane 
looks downwards and forwards in the white man, directly down- 
wards in the negro, notably downwards and 'backwards in the 
anthropoid ape, and still more so in quadrnpieds. The frrndainental 
characteristics of the occipital foramen are its situation and 
direction. The portion of the occipital winch is behind the 
foramen is very nearly horizontal, if not convex downwards, in 
Man j whereas in animals it is more or less elevated from before 
backwards, and from below upwards. The foramen cannot there- 
fore be removed backwards, without its poosterior border being 
elevated at the same time ; when still farther hack, this p^art of the 
occipital shell is transformed, as it Avere, into another posterior and 
altogether vertical wall of the sknll, wdiich is the boundary above 
of a strong horizontal crest, situated upon the superior semi- 
circular line. These successive modifications of posture axe oblique 
as compared 'with those of the biped, or, properly speaking, 
quadrupedal. The more the foramen is carried backwards, the 
more the equilibrium is distiuhed, and the more the weight of the 
anterior part increases to the detriment of the poisterior. 

It will he sufficient to measure one of the two terms ; for ex- 
ample, the inclination of the plane of the occipital foramen j that is 
to say, the angle which it makes rvith a given line being taken as a 
term of comparison, to find the other, namely, the amount of dis- 
placement of the foramen. This is Avbat was done by Danhenton, 
in 1764, by choosing the line O D (see Fig. 6), poassing from the 
posterior border of the occipital foramen to the inferior border o£ 
the orbit. The angle D 0 A, looking foi-wards, thus determined 
was 0 to 3 degrees in Man, 34 degrees in an orang-outang, 
47 degrees in a maeaueo, about 80 degrees in the clog, and 90 de- 
grees in the horse. But Danhenton has never mentioned how he 
measured this angle; he appeared to he satisfied with a very 


doubtful approximation, to judge by his drawings. This measine- 
nient, the first attempt at craniometry, necessarily engaged the 


attention of M. Broca. By means of his occiphtal goniometer, he 
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at once demonstrated that tlie prolonged plane of the occdpital 
foramen rvas elevated occasionally, in the wliite man, above the line 
adojifcetl by Daubentou, which gave an inverted or negative angle, 
Avliich the latter had not foreseen. M. Broca was thus led to .sub- 
stitute for the line of Daubenton another pas.sing from the same 
point, the opi.sthion, to the root of the no.3(s and at a lat(3,r period 






Fjo. n,— Tlio antci’iov half roprc.scnts tTio skull iiitar.t, in order to sliow tliQ inferior Tinrdev 
of the orbit : tlie posterior half rcproBciita the sUnll open f>ir the pui'iiose t.d’ sliinving- 
the oocipital foranien and its two median points, anterior and posterior. O, Opistliioti, 
nr posterior border of the occipibil foranioii, hidden by the centre of the dial of tbo 
. |*oniotneter ; B, Basion ; D, Inferior border of tlio orbit, or anterior terrninatiTig point 
of the line of Daubentou ; N, Nasal point preferred by Broca ; D J) O D)', Line rtf 
T’aiilieiiton ; A B O A', Plane of occipital foramen prolonged botla ways : A 0 D. <>c- 
eipital angle of Daubentan ; A O C, Occipital angle of Broca ; A B E, Baidlar angle 
Brnca : K, Basilar groove; L, Solla turcica: I, External occipital pvoUilieiaiae, or 
iiiiviu ; J, Infecnuil occipitid jivotuberance. 


to raeasiiro a second angle by transferring the apex of the liist to 
the hasion. 

blow we have three angles redating to the occipital plane. 

at the 



A first, D 0 A, or occip)ital of Daubenton, has ite 
rtj)i.sthion, and its sides formed by the occipital plane and by the 
opisthio-suhorhital line ; a second, K 0 A, or occipital of Broca, has 
this .same apex, and for ite sides the same plane and the opistliio-nasal 
line ; and a third, A E E, or l a.silar of Broca,, has its apex at the 



'CirAF. r.] 


PHYSICAL CHAEACTEPS. 


dO 


basioB, and its sides formed by the occipital plane and the basio- 
nasai line. The following table exhibits the results : 



Occipital angle 
of Daubeiiton, 


Occipital tangle 
of Broca. 


Ba.silar angle of 
Broca. 


25 huniaa series from... 1°5 to + 9^^ 3 3 to 20"^! 14° 3 to 26° 3 


oliimparizees ... ... 


« « « • » « 


oranga 

gorillas ... 

gibbous 


12 pithecians 


« « • I • « 


• f « « * • 


26° 2 
31° 2 
32° 5 
31° 5 


35° 5 
45° 2 
44° 6 
40° 6 


46° 5 
55° 2 
53° 2 
51° 5 


19° 6 to 23° 8 33° 3 to 3 5° 3 45° 6 to 49° 0 


Tims the direction of the occipital foramen changes somervliat 
abruptly in passing from Man to the anthropoid apes^ and forms a 
line of demarcation between them which corresponds with tlieir 
difference of posture. Between anthropoid apes and some others of 
the monkey tribe and the strictly mammalian quadrupeds, as the 
horse or the elephant, the deviation is still greater. The plane of 
the foramen is raised backwards to 90 degrees. 

Hormntality of Vision. 

Horizontality of vi.sion in the living .subject, and of the axis 
of the orbit in the skeleton, depends more exclusively still on 
the upright posture. M. Broca, to whose labours we shall liave so 

I 

frequently to refer, is now prosecuting this stibject. 


A Ivoolo-comXylean Plane. 


Of all the lines 


and, at the same time, the most phy.sio]ogical, is the alveolo-condy- 
lean plane, determined by three readily accessible points, viz. the 
alveolar, or middle point of the superior alveolar arch, and the most 
sloping pooints of the inferior surface of the occipital condyles. It 
is represented in Tig. 5 by the line A P Q, and in Pig. 7 by the 
line G C. It is in relation to this alveolo-coiidylean plane, which 
is also called the natural polane of the base of the skull, that M. 
Broca measures the degree of iiicliuation or of straight direction of 
vision, or, rather, of the pdane pmssing through the two orbital axes. 

* We I’efer to the memoir of M. Broca, “ Sur les Ang’les Ocoipitaiix,” 
“ Kevue d’Anthropologie,” vol. ii. p. 193, for tlie second decimals. Mciro- 
over, we purpose in this volume coiiliuiug ourselves genGmlly to the first. 
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The dihedral angle which they form by being prolonged is 
called positive, or ordinary, when the plane of vision is raised, and 
the meeting of the two takes place backward ; and negative, when 



Pio. 7 _A, Horizontal axis of the orbit passing through the centre of the opuc foramen.' 
behind and tlirough the centre of the base of the orbit in front ; C 0, Alveolo- 
conclylean plane, or plane of Broca (aee A P G, Fig. 6). The other rofcrences nrer 

the same as in that flgai*e. 


it is depressed, and the meeting is in front. In the folloAving table 


Sion 


sign 


- , The second cohimii refers to another character which will 
come afterwards. In Pig. 7, the alveolo-condylean x>htBe, C C, is^ 
parallel, as we see, to the plane of vision, A. 




Orbito-alvoolo- 

Biorbital 



coiidylean fiuglo, 

angle. 

43 men... 

• * » 

- 08 

47° 47 

5 gorillas 

« « • 


39° 04 

1 orang 

I « • 

28^53 

4-5° 90 

4 pithecians ... 


15^44 

52° 24 

5 cebians 

f • 9 

7*^22 

41° 69 

1 maki 

» • f 

23^ 58 

73° 72, 

3 dogs 

• • f 

24” 94 

70° 5J 

3 rabbits 

4 • « 

31” 15 

143° 43 

2 horses 

» • 4 

30” 09 

109° 19' 

1 wild boar ... 

« » » 

47” 01 

98° 94. 
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Tlius we find that the vision of Man is sensildy horizontal in 
relation to the alveolo-condylean plane, since it is not depressed 
even one degree in a mean of forty-three sknlls, Avhile it is raised in 
all the mammalia, including the anthropoid apes, from a mean of 
7 degrees in cebians to 3 6 in the horse, and 4 7 in the wild boar. 

Biovhital A ngle. 

The divergence of vision furnishes another differential character 
to which M. Broca has given his attention, in his menrotr 
“ Sur le Plan Horizontal de la T6te,” to which we refer the reader 
for the figures. The second column above gives some of them, 
under the head of hiorhital angle. It is the angle, open in front, 
•which the t-wo visual axes form het^ween them, or, in other words, 
their degree of divergence. It varies from 40 degrees to 50 degrees 
in Man, and from 33 degrees to 62 degrees in the monkey tribe ■, is 
raised to 73 degrees in the lemm, inerea.ses enormously in guad- 
mpeds, and attains 143 degrees in tlie rabbit. This is how Man is 
commingled with the generality of monkeys as far as the lemurs, 
and is separated from the mass of quadrupeds, The anthropoid 
apes, however, share his lot ; like him they have their orbital axes 
a little divergent. 

Tempoi'al Fossa. 

Of all the mammalia, Man has the least development of the 
muscles of the jaw, and the smallest extent of surface for insertion 
of these muscles, "What a difference between his small temporal 
fossa, hoimded above hy a curved line, which is at times clearly 
marked, and the deep fossa of the anthropoid apes ! Hot only does 
the whole of the lateral surface of the skull in these latter give 
insertion to the fibres of the temporal — the masticatory muscle par 
excellence — ^bnt also on the median line in the male there is besides 
a large elevated crest, which allows of these hhres being increased 
to any extent. The elevation, too, of the temporal line, the extent 
of its curve, and its nearness to the median line, are, in the human 
group, marks of inferiority. In certain prehistoric skulls from 
Florida, and modern ones from Hew Caledonia, the two lines. 
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distant nomially from 8 to 10 centimetres, do not deviate but about 
3 to 4 centimetres, thus sliowing a marked resemblance to the female 

anthropoids. 

The condyles of the inferior maxillary, and the glenoid cavities 
in which they are received, are directed transversely in the 
carnivorous mammalia, from before backwards in rodentia, and are 
flat in the herbivora. In Tlan they have an intermediate dheetion, 
thus bearing testimony to his omnivorous functions. 


Teeth. 

The teeth, divided into incisors for cutting, canines for tearing, 
and molars for grinding and triturating, show still more clearly this 
aptitude of Man. Of his immediate zoological neighbours, the 
orang and the chimpanzee resemble him the most in this respect, 

4 

particularly in their molars ; the gorilla, on the contrary, differs 
from him, and in the arrangement of his teeth somewhat resembles 
the carnivora. 

The canines are larger in the anthropoid apes, and have a length 
and .size which entitle them to be regarded as offensive weapons, 
particularly in, the gorilla. Between the canmes and the upper 
lateral incisors may be noticed, among adult anthropoid apes, as in 
the greater numher of the monkeys next in order, a gap, called 
diastema. This is, in great piart, for the reception of the inferior 
canine, while the superior canine presses between th® ; inferior 
canine and the first premolar, and so wears itself a place naechani- 
cally. Another characteristic of the teeth of anthropoid apes is the 
projection, of the anterior incisors, which is more exaggerated than 
in the lowest races of the human group. 

Man, at least the white, has vertical teeth ; the canines, as well 
as the molars and incisors, are close together and smaller. TIis 
small poimanent molars have two tubercles, and the larger four \ in 
this respect there is no difference between him and the anthropoids. 
There are twenty temporary and thirty-two permanent teeth, exactly 

as in the four anthropoid apes, the pithecians, and the greater 
number of the lemurs. In the cehians, a small molar is added 
on each side, which raises their total numher to thirty-six. Some 
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monkeys liave a cliiTerent dental formula ; tlie macaueo, for example, 
has thirty-eight. 

The progress of the eruption of the teeth in monkeys, and their 
periods of .succession, are hut imperfectly kno'wn. It is certain tluit 
the eruption is more rapid {eoiteris parlhm) in the antliropoid aj)e.s 
tlian in ]Vl.an.* 

The .superior alveolar arch in hlan is generally in the form of 
an hyperbola with relatively short hranehes ; that of the throe 


A 



Fia, 8.- A, Jaw of the European; B, Jaw of the Cliirnpanzee. 


principal anthropoid apes take.s the form of a U with long and 
exactly parallel Ijranches j that of the sajon and the macaque is 
elliptical.— (ii/wjff). Other charactens have been given as pecidiar 
to Man ; for exanipole : 


■* See “L’Homme et les Singes Anthroporaoi'phea,” by M. Magitot, in 
“ Bull. Soc. cVAntlirop.," 2nd series, vol. iv, p. 113. Paris. 
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The presence of a chin — that is to say, of a small triangular- 
surface, more or less projecting above the inferior border of the Jaw. 
But this character has lost its value since its absence has been 
noticed in a certain number of human specimens, among them the- 
prehistoric jaw of the hTaulette, and some contemporaneous ones- 
represented by MM. Quatrefages and Hamy. 

The existence of the tubercles g&iii, on the posterior surface of 
the inferior maxillary bone, which are replaced by a depression in- 
monkeys. But exceptions of an opposite kind are met with con- 
tinually, such as tubercles in the anthropoid apes, the depression 
on the jaw of the Naulette, &c. 

The presence of a nasal spine. But some monkeys have one,. 
Avhilst in many negroes it is so slight as to be almost invisible. 

Different Cranial Characters. 

The articulation of the greater wing of the sphenoid directly 
with the parietal. — {Owen). But in a great many specimens o-f 
different races, especially the inferior ones, a bridge formed by the 
union of the temporal and frontal is interposed between the twO' 
preceding bones. M. Broca describes the first of these arrange- 
ments as usual in Man, under the name of pterion en H (see D,. 
Fig. 2), and the second as usual in monlceys, -under the names of 
pterion retourne, when the temporal and sphenoid are largely united, 
and of pterion en K when they only touch each othef. 

The size of the mastoid processes, This is a result of the 
development of the sterno-mastoid muscles which are attached tO' 
them, and have relation to the biped posture. 

There is no new cranial or facial character, however strongly 
marked, which can be dra-wn as a line of demarcation betAveen Man 
and animals, but numerous cases will arise to efface or to aveaken 
it. In the head, the transition to the anthropoid apes Arould be 
inappreciable, but for the five foUoAving characters of Man: 
(1) The increase of volume of his cranial cavity; (2) The rela- 
tively inverse dimmution of the face ; (3) The increase of the 
facial angle which arises from it ; (4) The situation of the occipital 
foramen below, and at the centre of the base of the skull, and the 
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lioiizontality of the two orhital axes, both dejiendent on the biped 
posture. But the first is of such pre-eminent iuipioi'tance that we 
would sum up by saymg ; The head of Man is only distinguishable 
from the head of animals by a single important character — the 
•capacity of the brain-case. 


CHAPTER II. 


'VERTEBRAL COLUMN 


SACRUM 


PELVIS 


THORAX 


STERNUM 


PARALLEL BETWEEN THE SUPERIOR AND INFERIOR EXTREMITIE.S 
— THE HAND AND FOOT — PROPORTIONS OP THE SKELETON. 


Vertdbral Column. 

The cervical region, which is in continuation ivith the head, does 
not materially differ in tlie mammalian series, except in the height 
of the vertebi'iB as before stated. M. Broca ha.s, however, described 
certain variations in it. The spinous processes, hifiu-cated in Man, 
are simple in the anthropoid apes and in monkeys ; hut in some 
liuraan skeletons of an inferior race they have been found simple ; 
and ill the chimpanzee two of them are bifurcated, which establi.slies 
a transitional link between them. In the second place, the anthro- 
poid apes and Man have the superior surface of each vertebra 
hounded by two projections, whicb are waiituig in the inferior 
monkeys, whilst they have no little appendix with transverse 
processes, as in the lemurs aud carnivora. Their types, in con- 
sequence, have been disarranged by being separated from tliat of 
• the next zoological groups. 


Conditions of the Equilibrium of the Tntnk. 

The differences whicb the dorso-lumhar region presents are very 
characteristic. HormaUy composed in Man of twelve dorsal 
vertebrae and of five hunbar, it has sometimes tliirteen dorsal and 
only four lumbar, as in the gorilla and chimpanzee. There is not, 



62 


EQUILIBllIUM OP THE THUNK. 


[CriAP. ri. 


tlierefore, any very seriou.s difference in this respect hetween these 
two and ourselves. The orang, on the contrary, loses one lumbar 
vertebra, and the gibbon gains one dorsal, which brings up the 
total number of dorso-lumbars to sixteen in the one and eighteen 
in the other. In the pitliecians generally, and in most of the 
cebians, there are nineteen, there being more lumbar in the former 
and more dorsal in the latter. In lemurs there is an increase in 


both regions, but especially in the lumbar. The slender loris has 
altogether twenty-three or twenty-four dorso-lumbar vertebrre. 

The dorso-lumbar region presents other differences much more 
important, which have relation to the three kinds of posture or 
attitude of mammalia — the vertical, the oblique, and the horizontal. 

The human head is in natural equilibrium on the spine — well 
and good ; but the weight of the viscera contained in the thoracic 
and abdominal cavities tends to throAV the whole trunk forward. 
To counteract this, two anatomical ari’angements come in. Elastic 
ligaments, called yellow, are mterposed bet-ween the vertebral 
laminie, and, by vhtue of their structure, keep the body erect 
without fatigue. A number of ligaments and muscles, almost 
always more or less fixed at a right angle — that is to say, under 
the most favourable incidences, at the extremity of the spinous 
and transverse jjrocesses throughout the entire length of the column 
— conduce to the same end. In the second place, the vertebral 
column presents three alternative curvatures, which tend to preserve 
the line of gravity of the head and trunk in the axis; offSqsteptation 
pas.sing tlirough the pelvis. By the |.r3t of these curvatures, the 
cervical, whose convexity looks forwards, the weight of the head 
is brought backwards ; the second, or dorsal, being directed the 
reverse way, brings the centre of gravity forwards ; while the third, 
or lumbar, with an anterior convexity, serves the purpose of keeping 
the whole coiumir erect. 


In quath’upeds, on the contrary, there are only two curvatures, 
the one cervical, as in Man, the other dorso-lumbar, with the con- 
vexity looking backwards, like the dorsal region in Man — or rather 
looking upwards.* It follows that, if by any contrivance one 


* It is well to remark tliat in the vertical posture of Man, the posterior 
part of the column, and of the whole tnink, looks backwards, and the^ 
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conipelled the individual to stand upright, 
would be forcibly brought forwards, and the 
would come to lean against the anterior wall of the thorax, or the 
inferior waU of the abdomen. 


the line of gravity 
weight of the viscera 



Curvatures of the Vertebral Column. 

Monkeys, in this re.si3ect, are diviiled into two groups : the 

pithecians, the cebians, and the lemurs, which have the dorso- 

luinhar cui-vature only, conformably with their quadrupedal attitude • 

and the anthropoids, which appear under varioirs aspects, more 

% 

approaching, however, the human ai'rangement. Many 
liave three very marlced curvatures. In the chimpanzee, the lumbar 
curvature, distinctive of the human group, is only over the last tAVO 
vertebne, and in the orang, over the last. The gorilla, with Ids 
straight hinibar column, i.s farthest removed from Man, without,. 
hoAvever, presenting the absolute orgaui.sation of the quadruped. 

The division of the trunk and of the vertebral column in 
mammalia in general into two series — the one anterior, the other' 
posterior — and the absence of all distinction of this kind iu Man, 
is more characteristic. Let us explain this, according to the vieAvs 
of 'M. Broca. 

A muscle is a fleshy mass, elongated, and more or less attached 
at its two extremities, which approach each other when the muscle 
contracts under the influence of the Avill. The more movable 
extremity is displaced, draAving along Avith it the lever to Avhich 
it is attached, Avhilst the other, rendered imraovahle by other 
muscles, remains stationary. In any movement, then, we must 
consider the action of a whole system of muscles, and not of one 
only. 

In Man, the muscles Avhicli indirectly contribute to locomotion, 

anterior part forwards ; whilst in the horizontal posture of quadrupeds, the 
former looks upwards and the latior downwards. In tlio same way the 
upper extremities of Man become anterior in quadrupeds, and the lower 
posterior. The anthropoid apes x:)assing continually from one posture to 
the other, both orders of arrangement can be applied to them, 

"L’Ordre dea Primates: Parall^le Anatonii([ne de PlToinme efc dos 
Singes,” by M* Broca, “ Bull. Soc. d’Anthrop.j”2nd .scries, voL iv. p. 228, 1809. 
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by fixing the pelvis and tbe successive portions of tlie vertebral 
colunm wliich furnisli the point d’a/ppid, are attached to the 
spinous and transverse processes of the vertebra3, and tend through- 
out their whole length to draw or bend them downwards in a direct 
ratio to the limited mobility of the whole column. The dorsal 
processes yield considerably, are bent down and imbricated ; those 
of the lumbar yield less. 

In quadrupeds the traction of the process is exerted, on the 
contrary, in the direction of the anterior extremity in the lumbar 
vertebne, and of the posterior in the dorsal. These processes are 
inclined, then, in a contrary dhection — the lumbar upwards and 

change of direction 



the dorsal downwards. The spot where 
takes place establishes the division between the anterior and the 
posterior series. , It is situated in the carnnria, between the last 
dorsal vertebra but one — which is attached to the thorax by a costal 
cartilage — and the last, which only supports one of the floating 
ribs. The spinous process of the one is inclined upwards, that of 
the other do-wnwards, and it is there that the two series become 
-independent. 


Anteversion and Retrovetrsion. 

Thus, by the appearance alone of a vertebral column, we recognise 
the habitual attitude of the individual. In Man, the processes are 
all oblique below, or in retroversion ; he has but one series. In 
■quadrupeds, the dorsal processes are descending, except the last, 
and the lumbers ascending, or in anteversion; they have two 
■series. 

All the monkeys proper are in the latter category, generally in a 
very marked way in lemurs, less in eebians, less still in the higher 

the pithecians. “ The scene suddenly changes as regards 

the characters indicating the func- 
tional separation of the series hr front, and of that behind, have 
completely disappeared. The dorsal spinous processes, hy their 
length, their great obliquity, and their imbrication, approximate to 

the human type much more than to that of the pithecians and other 
apes ; those of the false dorsal are ohhquely inclined towards the 



th(’, anthropoid apes. AH 
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pelvis, as in Man; and those of the lunahar have not the least 
tendency to anteversioii ; far from it, for often they are rather 
inclined towards the pelvis.” — (Broca). 

In the semnopithecus (Fig. 9), belonging to the family of 
pithccians, are represented the single dorso-himbar curvature, "vvith 
its convexity looking rqrwards •, the retroversion of the sprinoiis 
processes of the dorsal vertehra3 (except the last two), the ante- 
version of the luinbar.s, and the scarcely visible processes of the 



Fia, 9.— Skeleton of SoiniiopithGCU8 Entollus, one of the PitUccianH. 

last two dorsal, answering to the separation of the trunk into kvo 
series — the one anterior, the other posterior. 


Styloid Processes of Vertebra>. 


The consolidation of each series into one compact whole is 
the last distinctive character of quadrupeds. The ribs 


and 


sternum are tlie intermediary of this consolidation in the anterior 
series, which is a reason for the last dorsal with an independent 
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rib being excluded from it. A special system of processes, called 
styloid, detached from the lumbar vertebra, and ’which does not 
exist in Man, nor in the anthropoid apes, has the same design in 

the posterior series. 

Sacrum and Coccyx. 

The mode of termination of the vertebral column— boloA? in 
bipeds, behind in quadrupeds— has been the object of careful study 
by M. Broca. According to him, the vertebrre Avhich are articulated 
Avith the coccyx form the true sacrum, Avhile all the remainder 
appertain to the tail, AAdiich is divided into two segments j the one 
basic, formed of true caudal vertebra}, in which the spinal canal 
remains ] the other terminal, formed of , false caudal vertebrae — 
that is to say, with then- bodies reduced in size. 

All the inferior monkeys, Avith but few excejitions, have a sacrum 
of three vertebra}, all articulating at the sides Avith the ilium — that 
is to say, true sacral vertebrse’.!,;, : The tail, which forms the termi- 
nation, is composed of five true and twelve false caudal vertebra; 
in the macaque ; of seven true and tAventy-two or more false in 
the ateles paniscus j of five to seven true, and twenty-four to 
twenty-six false, in. the cynocephali generally ; of five true and 


four false in the lori, (fee. 

In the so-called tailless monkeys, the sacrum is formed, as in 
those above mentioned, of three anchylosed vertebrse] but the 
remainder is either reduced in size in each of its tAvo kind's of 
vertebrse — as in the cynocephalus niger, which is reduced to three 
true and three false caudals ] or more or less atrophied from the 
extremity to the base, as in the magot, Avhioh has no trace of false 
caudals, and has from one to four true. 

In Man the type is altogether different. His sacrum is composed 
of two parts, the one consisting of three vertebrre, as in the monkeys 
mentioned above, which articulate Avith the ilium and constitute the 
sacrum necessaire ) the other of tAvo or tlnee vertebrse, free at their 
external borders and having a spinal groove, and which represent 
a sacrim suppUmeniadre^ anchylosed Avith the former, The coccyx 
consists of four or five vertebrse — aU false. Man, then, has a tail 
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formed of six or eight pieces, the first being at the basic segment 
and the last at the terminal segment, as in mammalia generally. 
The justice of this interpretation is confirmed hy studying the 
extremity of the vertebral colinnn in the fcetu.s. 

To what type do the anthropoid apes approximate ? 1* In aU, 
the true caudal vertebrae are anchylosed with the sacrum, as in 
Man, and the coccyx is compoosed of false vertebra; only, similar 
to those of the coccyx of Man — that is to say, more developed in 
Avidth than in height, and flattened from before backwards.” — 
(Broca). The supplementary sacrum of Man is formed, four times 
out of six, of three vertebrae, instead of two ; and that of the 
anthropoid ape varies from two to four. Ought Ave to look upon 
this as a diftereuce'l Other morphological variations in the coccyx, 
of less impoortauce, equally present themselves in both. 

In a Avoid, Man and the higher apes resemi)le each other in the 
conformation of the tail, at the same time that they difier in this 
respect from monlceya proper. 

T7ie Pelvis. 

Xhe pelvis exhibits considerable differences hetAveen Man and 
quadrupeds, which arise from their different attitude. It is 
fonned of tAvo halves which originally consisted of three distinct 
bone.s — the ilium, the ischium, and the puhis, at the junction of 
Avhich, externally, is the cotyloid cavity (c. Fig. 10). It is divided 
hy a circular crest, called the superior brim, into tAvm portions, termed 
the greater and lesser pelvis. The foetus lies, and is matured, in 
the former, and passes into the latter a short time pre-dous to 

birth. 

In Man, the iliac bones are expanded, laterally, into two great 
wings, thin in the centre, and concave — admirably constructed to 
support the mass of the viscera, and in the female the weight of 


the foetus. Their external surface, or external iliac fossa, is, m 

J 

consequence, convex, to give insertion to the muscles of the buttock. 


In quadruped, s, on the contrary, , the ihac bones are closer together, 


are elongated on each side of the lumbar portion of the column, and 
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convex on tlieir internal surface, the external becoming inversely 


concave. 


The iliac bones in Man therefore have somewhat the form of valves, 
which are composed of flat bones. They rapidly become long and 
tapering, on the contrary, in quadrupeds, as in the equidm, the hare, 
and the kangaroo, and are converted, as it were, into long bones. 
Between these two arrangements are seen all kinds of intermediary 
ones. 

The measurements Avhich we have made upon two hundred and 



Fia. 10.— -Tho polna in Man : a, Portion of the baao of the eacruin, which is artiotilated 
with the last lumbar vertebra ; 6, Iliac crest, or supoiior border of the ilium : 
c, Cotyloid cavity, in which is received the head of the femur i Symphysis pubis, 
or artlctilatlon of the two bones of the pnbia ; «, Point where the iBchium, which la 
to the outside, is united to the pubis, which is to the inside. 


seven different pelves, serve to throw light upon this subject, and 
may be thus summed up : * 

The maximum length, taken from the point of the ischium 
to the farthest point of the iliac crest, exceeds the maximum 
breadth taken from one iliac crest to the other in 23 per cent, 
of the ruminants examined, thhty-two of the carnivora, thirty- 

“ Snr les Proportions Generales chez I’Homme ob les Mammit&res,” by 
Paul Topinarcl, in " Bull. Soc. eVAnthrop.,” 2nd series, vol. 1875. 
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three of the rodentia, thirty-seven of the marsupialia, and thirty- 
eight of the edentata. It is tire reverse in Man — the breadth is as 
28'77 per cent, to the length. The antliropoids vary, hut they 
come nearer to Man than to quadrupeds. The gibbons, like the 
other monkeys, have still the length greater than the breadth. 
In chimpanzees, the two are nearly equal. The gorillas and orangs 
are very nearly allied to Man. The breadth exceeds the length 
in 24 per cent, in the former, and in 16 '50 in the latter. Tor 
certain physiological reasons pieculiar to their group, the elephants 
and the mastodons have the pelvis of similar conformation to that 
of Man. 

Consequently the sacrum of quadrupeds is straight, elongated, 
a little hollow on its internal surface, and is in contrast with 
that of Maiq which is wide at the base, thick, conical, and curved 
at the point. The sacrum of anthropoid apes holds a middle 
position, and frequently resembles that of some of the inferior 
races of Man, as the Hottentot, dissected by Jeffries Wyman, or 
the Bosjeswoman, by Cuvier. 

At the same time that the human pelvis becomes wider and 
dimmishes in height, its antero-posterior diameter becomes shortened, 
relatively to that of the anthropoid ape and other mammalia. The 
promontory — ^that is to say, the projecting angle in front which 
the curve of the loins makes with the curve of the sacrum, is, on 
the other hand, stronger, in accordance with the requirements of the 
biped attitude. We may add that the tuberosities of the ischium 
are shorter, less widely separated, and less marked than in the 
anthropoid, and that the symphysis pubis is shorter. 

That which we remark in the pelvis may also he found at the 
other extremity of the trunk. 

TJie Thorax. 

The thorax, in Man, is more developed transversely; that of 
quadrupeds, on the contrary, is more so from before backwards, or 
from the sternum to the spine. The arms in the former have to 
move in ah. directions, and especially outwardly, and to this end 
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are kept wide apart by the arches, which are the clavicles. In the 
qttadniped.s proper, they only serve for locomotion, fall in a parallel 
way downwards, and remain apart. Thus the clavicle disappears, 
and the thorax becomes flattened sideways. Monkey.s, in this 
respect, hold an inferior position to quadrupeds, a supei’ior one to 
Man. The lemurians, the cebians, and the pithccians have the 
thorax compressed laterally, the anthropoid ape.s rather from before 

backwards. 


The volume of the chest could not furnish any special character. 
It..s development is enormous in the three great anthropoid apes. 
WhiLst tlie circumference was about ninety-four centimetres in 
a thousand and eighty Englishmen inea.sured by Mr. Hutchinson, 


se 


1 



Fia. 11.— AnteHor portion of the atermim in Han: Sternum, showing tho three 

divisions— tUo upper or handle, tho middle or boay, and the lower or xiphoid 
appendix ; R, Ribs ; R\ Costal cartilages. 


it attained one hundred and fifty-seven in an immense gorilla 
measured by Du ChaUlu. 

4 

* % * 


The Sternum. 

The sternum in the same way, while broad and flat in Man, is 
narrow and developed antero-posteriorly, or rather from below up- 
ward.s, in quadrupeds. In this respect the anthropoid apes come 
nearer to Man. 

The sternnm is composed, speaking philosophically, of seven 
portions, corresponding to the seven ribs which are directly articu- 
lated witlr it, and of a xiphoid appendix. These are distinctly 
seen in the foetus, but at bii-th are reduced to two — exclusive of the 
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appendix — namely, tlie liandle and the body, the latter being 
formed by the anchylosis of the six lower portions. The handle, or 
upper separated portion, exists in all the luaminalia Avith clavicles ; 
the apopendix also. The body is entire in Man.; in the greater 
number of the monkeys proper it is composed of six distinct parts ; 
in one of the anthropoids, the gibbon, it is entire, as in Man, and 
ill the other three it is divided into three or four. Thus Ave see 
that in this respect the anthrojooid apies, and notably the magot, are 
hetAveen Man and the pithecians. 

The extremities, four in number in the majority of mammalia, 
are reduced to two, the anterior, in the whale and the porpoise. 
Their terminal segment hears the name of foot or hand, a denominar 
tion npoon Avhich Blumenbach and Cuvier based their division of 
the order of Primates of Linnmu.s into Bimaua, comporehending 
Man, and Quadrumana, embracing the monkey tribe, a name Avbich 
Tyson had given them in 1699. 

The Hand and Foot. 

What then as to the hand and foot, and. especially the handl 
Cuvier says that which constitutes the hand is the faculty of 
opposing the thumb to the other fingers for the purpose of taking 
hold of the smallest objects. Agassiz terms the hand, “a limb 
having a certain number of fingers bending one way, another finger 
being opposed to them.” He defines a foot as, “ a hmh tenriinated 
by digits all on the same level, and all having the same dhection.” 

The hand is recognised, according to Huxley, by the disposition 
of the bones of the carpus and of the metacarpus ; the foot by the 
presence of short flexor muscles, a .short extensor of the digital 
appendices, and a long peroneal. All these definitions look only 
to one side of the question; M. de La Palisse's maxim is that it 
is their use which distinguishes the foot from the hand. 

Tte Foot. 

M. Broca, with greater breadth of view, says : “A foot is an 
extremity Avliieh serves chiefly for standing oi Avalking ; a hand is 
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an extremity which serves principally for prehension and touch.” 
We might add that the fin is an extremity which serves principally 
for natation, <fec. The hand is perfect when it answers the end for 
which it was exclusively intended. The foot is perfect when it 
is only constructed for walking. Both are imperfect when they 
encroach on the functions which do not specially belong to them. 
An anterior extremity may lose all its functions of prehension, and 
it would he only a foot. Various physiological variations, and of 
different degrees, are noticed in the mammalian series. 

But if the sole of the foot hears directly on the ground, or if the 
palm of the hand grasps objects, the whole extremity is, in reality, 
applied to its general fimcticm, all its parts are made conformable 
to the pm'poses for which it was designed. It is not, then, the 
foot or the hand only, hut the extremity as a whole, which we must 
examine to discover its function of prehension or locomotion. This 
has been already done by M. Broca. 

The anatomical conditions, which secure to the inferior extremity 
its function of locomotion, “ may he reduced,” says M. Broca, to 
three: (1) The root of the extremity — that is to say, the head of 
the femur,* should he received into a deep hemispherical cavity, 
looking downwards and outwards, which allows the limb to move 
freely from before backwards, and from behind forwards, to 
execute the two movements of progression, whilst the other move- 
ments, and, in particular, adduction, are very limited ; (2) The two 
hones of the leg should he immovable the one on the other, and more 
or less united together as a single hone, in order to hear the weight 
of the body, and so that the foot may not turn ; (3) The articula- 
tions immediately above the part touching the ground should only 
allow two movements— those of flexion and extension — and should 
he bent at a more or less right angle, in order to present to the 
groimd a flat surface, formed at the expense of the posterior surface 
of the extremity, now become inferior.” 

Man, who exclusively rests on his two feet, realises all these 
condition^ in the highest degree. His femur, retained in the 

* We refer the reader to page 30 and following for the anatomical exprea. 
Biona employed here, and elsewhere, with respect to the skeleton. 
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cotyloid cavity by a virtual vacuum, is moved as a balance in two 
directions. The articulations of his knee and instep are hinge-like, 
His tibia and fibula are immovable, and fall perpendicularly on tbs 



A. E 

Ftc. 12. — A, Skeleton of tlie hand, the ^forearm os in aupirmtion (the radius outside, on 
the side of the thumb, the ulna iiieide), and a part of the humerus of the goxilla. 
B, Skeletoa of the foot, leg (fihula outslao, tibia inside), and part of the femur of 
the gorilla. 


1 

crown of an elastic arch, Avhich rests on the ground by the cal- 
caneum beliind and the metatarsus in front. 

In the majority of mammalia, these arrangements are identical, 
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or analogous. Whether the constituent columns of the foot amount 
to four, three, or two ; whether the individual hears on his 
phalanges, his metatarsus, or the entire sole of the foot, they are 
always adapted for walking and for support. 

The cheh'optera, which make use of then foot as a hook, and 
perhaps kangaroos, which are able to grasp in a slight degree, are 
the only animals having free movement of the two hones of the 
leg one upon the other. We shall speak of the monkey tribe 
presently. 

The Hand. 


The indispensable qualities for the regular performance of acts 
of prehension and touch, of which the upper extremity of Man 
offers the best example, are also three in number. 

(1) The articulation of the humerus with the scapula, or scapulo- 
humeral, should be movable in two directions, in order to allow 
the arm and hand play in every direction. Circumduction and 
adduction, if limited in the femur, are not neglected here. The 
presence of the clavicle, by widening the shoulders, favours the 
latter j the glenoid cavity is small, ovoid, and looks outwards ; the 
axis of the humeral head lies perpendicularly. These last two 
features are sufficient of themselves, in doubtful cases, to enable one 
to recognise the character of the upper extremities. We are now 
about to show this. 

* * * 

The arm is a thigh turned round, says Professor Cl. Martins.* 
The articular line of the knee and that the elbow are both 
transverse, but while the flexion of the knee takes place backwards, 
that of the elbow is forwards j the patella and olecranon, which 
are analogues, occupy inverse positions. In reptiles the two 
extremities are, on the contrary, symmetrical ; and, as M. Durand 
(de Gros) says, isomerous, flexion being exerted in the same direc- 


tion. 


ammalia 


In 


simple 


The part of the arm which is above the middle 


nndergon 


* “Nonvelle Oomparaison des ilembres Pelviens et Thoraciques,” bj 
Cb. Martins, in “ Mem. Acad, de Montpellier,” 1857. 
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■wards, and from -within outwards, as if the hone had been turnedround. 
Proofs of this are visible upon the humerus in the shape of a 
groove of torsion. This is why the thumb, ■which is inwards in 
the foot, has become putwards in the hand. But this twisting or 
rotation, ha.s not the same extent m bipeds and quadrupeds, or 
rather in the humeri of the limb.s, whether designed for prehension 
or for locomotion. 




PiQ. 13.— Skeleton of the foreari 


3 : A, In supinfltion ; B, In pronatiou ; //, Humerus ; 
R, Rftdiue ; Ulna. 


In the former case it is about 180 degrees, in the latter about 
90 degrees. Moreover, in bipeds, as in quadrupeds, the forearm 
is hent upon the arm in a similar way relatively to the body. It is 
because the glenoid cavity of the scapula describes, in the latter, 
a complementary arc of a circle, equally from behind forwards and 
from without inwards, that so much of it is spared for the 
humerus •, consequently it looks forwards relatively to the axis of 
the body in these, and downwards in quadrupeds. The 90 
degrees for the humerus and the 90 for the glenoid cavity, thus 
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give the 180 degrees which make of the arm a “thigh, turned 
round.” The degree of rotation varies sometimes in both, and the 
part which the humerus takes in it is measm’ed hy the angle 
wliich the vertical plane of its head makes, with the vertical and 
transverse plane of its inferior extremity. 

Thus an angle of torsion of the humerus of 180 degrees, and a 
glenoid cavity looking outwards, are the characters which the 
scapulo-humeral articulation exhibits in the extremities destined 
principally for prehension. A similar angle of 90 degrees, and a 
glenoid cavity looking downwards,* are, on the contrary, the 
characteristic of the function of locomotion. If the cavity, in this 
case, had looked outwards, the head of the humerus, instead of 
resting upon it, would be driven back against the articular capsule, 
which by the least shock would be ruptured. 

(2) The radius should tinn freely over the ulna, so that the 
hand, placed in pronation at its extremity, can be put in supination 
and lay hold of objects readUy. Fig. 13 shows the difference 
between these two positions of the arm. This rotation in Man is 
about 180 degrees. 

(3) The hand should be situated upon the prolonged axis of the 
forearm, the carpus being articirlated with the radius in such a way 
as to have every kind of movement, and especially the most com- 
plete flexion and extension. Everything which adds to the mobility 
of the phalanges, and facilitates especially the opposition of the 
thumb to the other fingers, is favourable to this end. 

Ihus mobility of the member in all its parts is that which 
characterises the hand, solidity that which marks the foot. The 

detaffs of configuration is only a question of relative perfection in 
either case. 


Hand and Foot. 

The anterior extremities of Man exhibit all the attributes above 
mentioned, which go to make up a perfect organ of prehension. 
Those of the camivora and pachydermata differ from them entirely, 

* Downwards, because we are thinking of quadrupeds ; but if we suppose 
the trunk vertical, it is forwards. 
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and are adapted in all tlieir parts for locomotion. We find all 
terrestrial mammalia inclining towards one or other of these two 
types. In the kangaroo, the movement of pronation and supina- 
tion, the axis of his hand being in continuation with that of the 
forearm, the conformation of his five digits, everything, except that 
the glenoid cavity looks forward,* goes to show that his anterior 


In the dog, 


the anterior 


extremity is formed for prehension, 
extremity, on the contrary, is better adapted for progression, and, 
therefore, the two hones of his forearm move one upon the other. 
It is scarcely necessary to enumerate the many rodentia, carnivora, 
and edentata which employ their front paws as hands to seize their 
prey, to carry it to the mouth, to burrow in the ground, to caress 
their young, to carry them, &c. 

In the common monkeys the anterior extremities hang loosely at 
the sides of the body; 


their angle 


of humeral torsion is that 
of quadrupeds. In the lemurs, the ouistiti, the atele, and the 
sapajou it is as high as 96 or 100 degrees ; in the magot, 106 
degrees; in the semnopithecus, 110 degrees. The amount of rota- 
tion of the radius is variable ; in some cebians and pithecians it 
does not exceed 90 degrees ; in the mone it attains to 100 degrees. 
When the common monkeys use the hand as a foot, it is held at an 
angle more or less approaching a right angle, and leans on the 
ground by the whole palmar surface, with the digits extended ; it 
has then all the character of a foot. But if they use it for seizing 
objects, or the limb is left to itself, as in the dead body, the axis 
of the hand is continued in a straight line with that of the forearm. 
It is, then, to all intents and purposes, a hand. 

With regard to their posterior extremity, it possesses all the 
characters which render it adapted for locomotion ; its terminal 
extremity is set at a right angle, and rests on the ground by the 
whole plantar surface. The digits are nevertheless longer, and the 
thumb more loosely attached and more spreading, than iu Man; 
the thumb is not opposed to the other digits, as we have said, hut 
by its span it plays the part of one leg of a cramp-iron or pincers, 

* We say forwards because the kangaroo holds himself most frequently 
in the stauding position, 
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the four other digits forming the other leg. It is hy this means 
that monkeys hang on to the houghs of trees as well by their feet 
as hy their hands. In a word, the common monkeys have feet 
behind and hands in front, hut they employ them suhordinately, 
the former for climhing and the latter for walking. Properly 
speaking they neither belong to quadrupeds nor to the quadi'u- 

mana. 

In anthropoid apes all the characters proper to the organ of 
prehension are developed in the same degree as in Man : there is 
the same independence of the limb— greater in the gibbon perhaps ; 
the humeral angle of torsion is about 150 degrees, whilst that of 
the negro is 154 degrees, and that of the white man 1(58 degrees, 
according to M. Gegenbaur; the movement of pronation and of 
supination of the radius is from 140 to 180 degrees, whilst that of 
Man is 180 degrees ; the axis of the hand is in continuation of that 
of the forearm j the power of extension, that is to say, the move- 
ment which would, when required, make it serve for a foot, is less 
than in Man; the configuration of the hones of the hand is 
identical with that of Man, except that the orang and some gibbons 
have an additional hone in the carpus, called the intermedium, 
and that the thumb has greater span in the gorilla, and is some- 
what atrophied in the orang, and perhaps in the chimpanzee. As 
to the inferior extremity, the resemblance to that of Man is still 
more close, except that the orang has the great too much smaller, 
and much more behind. In fine, the gorilla most nearly approaches 
to Man in the shape of his haiid and foot, while the chimpanzee 
comes next. 

The anthropoid ape seizes the smallest objects with the thumb 
and fingers of his hand, wMch he opposes perfectly. In the foot 
the opposition, is nil — it is not greater than that of Chinese 
oarsmen, Huhian horsemen, or painters without arms, who lay 

4 

hold hy bending thd toes all together, or hy making the second toe 
act as a thumb. His thumb and digits can only clasp the two sides 
of a bough, like the two legs of a cramjj-iron, in the act of climhing. 
His ordinary method of progression is in an oblique direction, the 
legs close together, the arms extended and somewhat separated 
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when making a step; the forearms in pronation, and the hands 
closed, resting altogetlier upon the inner "border and the dorsal 


surface of the phalanges. The orangs which we have had an 
opportunity of seeing, walked with the toes turned under, and with 
the external border of the foot resting on the ground. It seems, 
nevertheless, that other anthropoids sometimes rest on the entire 
fiat surface of the sole of the foot, and that they keep the toes 
extended. With regard to the erect position, the anthropoid ape 
as,suines it frequently, but only by accident. Thus we have seen 
gibbons run along in the upright position, the arms elevated above 
the head, and thrown backwards, evidently in order to place their 
centre of gravity in a more favourahle position. The gorfila 
generally runs away from Man, hut if he sudderdy finds himself in 
his presence, or has to cover the retreat of the female, he faces his 
enemy with the greatest bravery, holds up Ids head, sti,'ike.s his 
chest, and conies forward in an upright position with the head 
erect. The chimpanzee frequently straightens himself in the same 
manner. The orang is so apathetic that he almost always walks 
along crawling. 

In a word, the anthropoid ape is a biped, but he possesses an 
arrangement of the feet which allows Mm to walk upon the 
brariehes of ■ treeSi iHods bimanous, hut he has the assistance of 
his hands in walking, as we ourselves should have if, -with longer 
arms, we wished to imitate him. His attitude in progression is 
more nearly the vertical than the horizontal, and is sometimes that 
of Man and sometimes that of quadrupeds. 

To return to terrestrial mammalia. Their posterior extremities 
are always adapted for progression, the anterior sometimes for pre- 
hension, sometimes for progression, frequently for both. The four 
extremities should, in the main, be simply for support. The more 
or less perfect adaptation of the anterior to the act of touch and 
prehension is a characteristic of gradual development, and if one 
must establish a graduated scale iu reference to this matter, the 
series would succeed eaeh other as follows : the pachydermata and 
ruminantia, carnivora in general, kangaroos, ordinary monkeys, 


au 


m 


ruminantia, carnivora in 
anthropoid apes, Man. 



STATURE. 


[Chap. ii. 



Stahire. 

Having considered the skeleton in detail, it remains for ns to 

and size in comparative 


examine it in its ensemlle. Height 
anatomy have a secondary value, the largest animals go side by 
side with the smallest in contiguous genera. Aniong the gibbons, 
for example, the siamang reaches 1-16 mfetre; the entelloid, 80 
centimetres. The other anthropoids come nearer to Man than that. 
The chimpanzee is about 1 -30 mHre ; the two or three species of 
orang from 1*10 m^tre to 1'60 m^tre ; the gorilla from 1-40 infetre 
to 1-73 mfetre, and more. How the height of an adult man (France) 
is about 1'65 m^tre, and this varies in every part of the globe from 
1'30 mfetre to abou,t 2 metres. Among pithecians, the cynocephali 
are generally the tallest; the nasicus measures llO m^tre, the 
miothecus, 30 centimetres ; the cebians vary from 90 centimistres in 
the brachyuri to 20 centimetres in the ouistiti; the lemurs are 
small. So much for the approximate measurements. How can we 
compare animals, some of which go on ad-fours, and others in a 
semi-inclined attitude, with Man, who is perfectly erect 1 

Man varies so far as 
to merit the epithets tall and thin, or short and stout ; he is lean 
or fat, his neck is long or short, his abdomen drawn in or prominent. 
In the anthropoid apes the differences are also great. The gibbon 
is slender, long in the body, and made for agility, in this respect 
approaching to the semnopitheci ; he only wants a tail to make him 
resemble them in his movements. The orang, on the contrary, is 
duU, apathetic, and squat ; he walks with measured steps. The 
gOTiUa is remarkable for his athletic figure; he is said to wrestle 
even with the leopard, and to have the best of it. Both the orang 
and the gorilla have monstrously prominent bellies, which belongs 
to their herbivorous or granivorous mode of feeding. The chim- 
panzee, though less muscular in his hmbs, and not so stout, has, 
like the gorilla, considerable strength. Among the Gaboon species 
we would mention the koolokamba, which, to judge by his 
skeleton, ought to have slender hmbs. 


Their general forms have more interest. 
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Projjortions of the Sltdeton. 

The proportions of the skeleton have also much interest. Their 
study halving hitherto afforded more results iu the comparison 
between man and animals than in that of races between them- 
selves, we shall speak of them here in a general way. 


Osteometry. 

Osteometry, one of the most promising branches of anth to- 
pology, and one having an intimate connection with craniometry, 
is a study which has especial reference to the measiuement of the 
facial angle and the dhection of the occipital foramen, matters 
already considered. Osteometry itself is only a part of what 
should he called zoometry, which has to do wdth animals, in con- 
tradistinction to anthropometry, which has Man for its object of 
study. Are we to seek for the proportion of the body on the 
skeleton or on the living subject? This is the question which 
governs all osteometry. 

On the living subject one has the advantage of being able to 
refer each particular measurement to a unit of comparison, as 
stature, if we are dealing only with Man, or length of trunk or of 
the vertebral column, if we extend our examination to animals. 
But in spite of the greatest skill on the part of the preparator who 

mounts the skeleton, there is always somewhat of arbitrariness in 

% 

tlie mode of articulating the hones, and of replacing the inter- 
vertebral substance with discs of leather. The bones are not found 
at all in the same condition when dry and when in, the fresh state ; 
in the former case the cartilages are dried up, and so reduced in 
size that it is impossible to form any proper comparison between 
one skeleton and another. If we take a single articular extremity, 
the retraction of its investing cartilage is slight, hut if we take the 
twelve surfaces of the entire hand, which are found between the 
tip of the fingers and the wrist, it amounts to something con- 
siderable. On the living subject, it is true, the measuring points 
are sometimes difficult to recognise, or are altogether inaccessible. 
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To take the length of a femur, for example, as it is exhihited in 
the upright position, we place the two condyles flat on the table, 
the hone takes its natural direction, and the length required is the 
projection comprised between the plane of the table and the plane 
which is parallel to it, passing through the highest point of its 
. head. On the living subject we have no means of obtaining any- 
thing of the kind ; the head of the femur is out of view in the 
cotyloid cavity. Under these circumstances we are obliged to be 
satisfied with a different length, and we have recourse to other 
points of measurement — ^below, to the external side of the inter- 
articular space ; above, to the point of the great trochanter, which 
is covered by a thick cushion of cellulo-adipose tissue, and the mass 
of fibrous tissue and tendons which have insertion in this tuber- 
osity, and whose consistence can scarcely be distinguished by the 
finger from the resistance of the osseous tissues. The same 
difficulties, although less in amount, are met with in the wrist, the 
elbow, and the shoulder. 

In a word, on the living subject we are enabled to make com- 
parisons of differences arising from stature, but from bad measur- 
ing points j on the skeleton, to take perfect measurements, but to 
have no certain term of comparison. Another advantage of the 
measurements in the living subject is that they can be taken, by 
those interested in the study, in foreign countries, and upon a large 
number of individuals. 


Anatomists 


Some, taking care that the 


mounted 


the height. 


articular 


Ly to its height, or to the vertebral column. Others 
bones directly together, without taking into account 
Por onr own part we think the arbitrary mode in 
eleton is mounted is exaggerated. The disposition of 


almost unconsciously, the proper thickness to the intervertebral 
discs ; his sources of error arise entirely from the drying up of the 
cartilages on the articular surface of these processes, amount- 
ing to fifty in the entire column. The skeleton of a gorilla, 
one of the tallest ever seen, mounted in America, was 1'660 
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mitres ia height ; the animal measured, immediately after death, 
1‘727 mitres. Pour gorillas were dissected in the Laboratory of 
Anthropology, and their skeletons, which were afterwards mounted 
by M. Trainont, were less hy three centimitres. 

These remarks have no reference either to the head or to the 
pelris, whose internal proportions alone we generally study, hut 
simply to the trunlc, the extremities, and their segments. Let us 
now proceed to results, referring the reader to Chapter IV. of 
Part II. for a description of the usual methods of proceeding in 
taking measurements. 


Proportiom of the Tricnlc. 

The first element of comparison which it is necessary to know, 
is the relative proportion of the trunk to the height of the body. 
The length of the trunk can only te measured on the living subject, 
but the measuring points differ. The Americans, in their measure-' 


million individuals durincc the War 


-chose 


boundaries 
cervical vert 


or prominent process of the 


In 


with tl 
length 


m 

thousandths of the stature. Qudtelet takes from the clavicles above, 
and from the perinseum below j his mean is about 354-th6usandths 
•of the stature. In M, Seriziat’s statistics, we have taken the interval 
between the hiacromial line, or width of the shoulders, and the 
hiischiatic line, or width of the seat; the mean was 362-thou- 
aandths. The length of the trunk in Man would then be more 
than one-third, and leas than, two-fifths of the stature. In the 


anthropoid 


In a gorilla 


Du ChaiUu, the distance from the seventh cervical vertebra to the 


sacrum 


M. Broca’s laboratory 


sacrum 


skeletons of men, and one of the gorilla. Its relation to the stature 


and varied 


a 2 
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the former. The trunk of Man thus estimated would bo shorter, 
but only relatively, because his lower extremities increase his 
height. We are precluded, from want of space, from giving here 
the proportions of the thorax, and especially its circumference in 
Man and the animal. 

Grande Envergure. 

The relation of the grande envergure to the stature deserves our 


consideration. 


understand 


ftnge: 


the other, with the arms extended at full length like a cross. This 
distance is about six centimetres shorter than that of the sum of the 
biacromial diameter, and the length of the two extremities, taken 


in the ordinary way, from the acromion to the middle finger, 
because, in measuring the limb in an extreme state of abduction, the 
head of the humerus is buried in the armpit, and the limb is 
thereby shortened. The envergure exceeds the stature, in Man, 
variously from 0 to 89 parts in the thousand. In a series of 10,876 
American soldiers it was as 1-043 to 1-000. In the anthropoid 
apes, especially the gibbon and the orang, it is considerably greater. 
Its relation to the height was 1-654 in a gorilla, measured im- 
mediately after death, and about 1-428 in a chimpanzee of the 
bald species. We see in a moment the enormous difierence between 
these and Man. 

The proportions of the extremities have been studied by White> 
Humphry, Leharzic, Broca, Huxley, Hamjl Weisbaoh, Qudtelet, 
and Gould, in the adult man, and in some animals. We may now 
proceed to consider them both on the living subject and on the 
skeleton, but with the drawbacks we have mentioned. The first 
method for ascertaining the dimensions of the upper extremities, 
which exhibit the greatest difference between Man and the ape, is 
the grande envergure previously alluded to. The second, still more 
simple, consists in noticing thi exact point to which the extremity 


middle 


* 

O 


extremity 


of the patella by an interval of from seven to twelve centimetres 
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in tlie mean results obtained on soldiers of different races in tbe 
American army. According to Mr. Huxley, tke hands reach, the 
middle of the thigh in Man, helow the knee in the chimpanzee, 
tlie middle of the leg in the gorilla, the ankle-hones in the orang, 
and the ground in the gibbon. The direct measurements which 
we are about to mention are preferable. 


Proportions of the Extremities. 

* 

The relation of the superior to the inferior extremities is different 
in Man and the anthropoid apes. It is easily obtained by mea.sure- 
ments taken on the living subject, but the measiiriug points sadly 
vary among different observers. It is o1)tained stiff better on the 
dry bones, whose length is added, leaving out the hand and foot, 
which do not appear the same in the upright posture, the one 
giving its long axis, and the other only its thickness. The first 
figures we quote are those of Mr. Huxley, which have no reference 
to the stature, but to the entire vertebral column from the atlas to 
the point of the sacrum = 100. This is very useful for making the 
comparison with animals, and especially quadrupeds.* The two 
men are a European and a Bosj esman, the extremes of the group, 



Superior extremity 
leas the hand. 

Inferior oxtreraity 


lo».s tliu foot. 

2 men 

••• ••• »•» 

... 113 

1 chimpanzee 

96 

• 90 • 9 • V Ky « « » » 4 ft 

... GO 

1 gorilla 

• 99 444 • • ft ft 4 ft 

... 96 

1 orang 

11 9 . 

*•4 r • • « 1 ft 

88 


Erom this it appears ; (1) That the upper extremity is shorter 
and the lower longer than the vertebral column, while this is the 
reverse in the ‘anthropoid apes, with the exception of the upper 
extremity of chimpanzees; (2) That of the two extremities, the 
upper is shorter and the lower longer in Man, whilst this is the 
reverse in anthropoids. But the casqs before us are not sufficiently 
numerous, and the measurement was made upon the mounted 

skeleton. 

* “Man’s Place in Nature,” hy T. E. Huxley j translated into French by 
E. Dally. Paris, 1858. 
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Dr. Humpliry has taken his measurements independently, and 
has made them hear relation, not to the column, hut to the entire 
height of the individuals examined. Of his fifty men half are 
Europeans and half negroes. His figures show the following 
results, which exhibit the relation of the added lengths of the 
humerus and radius to the added lengths of the femur and tihia, 
the latter heing taken as = 100 ; 


50 men 

4 chimpanzees 
2 gorillas 
2 oranga 


4 9 $ 

4 44 


444 

444 

4 44 

4*4 



The result is similar to the preceding : the anthropoid apes have 
the upper extremities longer, and the inferior extremities shorter 
than Man, hut we may still raise the objection that the height 
taken on the skeleton is not exact. Then we must compare the 
absolute length of the additional hones directly with each other. 

To this end we have measured eighteen anthropoid apes, the 
largest number upon which any one observer has practised. We 
will give their measurements together with those made on Man, 
published by M. ]3roca.t The following table shows the relation 
of the sum of the humerus aud radius to the sum of the femur and 
tibia, the latter heing taken as = 100 : 

H + R : r + T. 


30 men 

• • • 

i ## 

44 4 

444 

... 68'9 

8 gorillae 

i i t 


4 44 

444 

... 101-3 

9 ohimpatizees 

t • • 

• • • 

4 4 4 

44 4 

... 108-2 

1 orang 


• « • 

44 4 

9 44 

... 140-4 


The deductions are the same. Whether, therefoj’e, we compare 
the measurements in relation to the vertebral column to the height 


* “A Treatise on the Human Skeleton,” hy G-. M. Humphry, 
bridge, 1858. 


Cam- 


t " Sur leg Proportions du Bras, de TAvant-Bras, et de la OlaviculQ, chez 
les N&gres et les Europ&ns,” in “Bull. Soc. d’Anthrop.,” vol. iii., 1862 ; and 
“ Sur les Proportions Relatives des Membres SUpe'rieurs et des Membrea 
Inf^rieurs chez les Mgvea et les Europeens,” in “ Bull. Soo. d’Anthrop.,” 
2nd series, vol. ii,, 1867, by Paul Broca; see also the article “ Membres,” in 
“ Encycl. des Sciences M^dioales,” by M. E, Dally, Paris, 1873, 
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or the albaolufce measurements, the result is the same. The upper 
extremity, from the wrist to the shoulder, is shorter in Man, longer 
in the anthropoid ape, than the lower extremity from the instep to 
the articulation of the hip. The respective proportions of the two 
segments which enter into the constitution of each will throw 
further light on the matter. 

Relation of the Radius to the Humerus. 

The relation of the radius to the humerus, or of the forearm to 
the arm, first received attention in 1795, hy "White, who thus he- 
came the founder of osteometry as applied to Man. By measure- 
ments made on the living subject, and on the skeleton, he proved 
that the forearm of the negro is longer than that of the white 
races. His researches, which had long passed out of notice, were 
revived hy Lawrence in 1817. Mr. Humphry again took up the 
question in 1858, embraced the lower extremities in his measure- 
ments, and extended the comparison between Man and the anthro- 
poid apes. Lastly, in 1862 and in 1867, M. Broca casually 
touched upon the subject in the two memoirs before referred to.* 

There are more or less marked shades of difference in the relative 
dimensions of the hones of the extremities, and before inquiring 
into them it is well to hear in mind the general fact. The radius 
is always smaller than the humerus, and the tibia smaller than the 
femur in the human skeleton. It is the same in the gorilla and 
the chimpanzee. The same may be noticed in the tibia of the 
orang, while the radius is percejotihly equal to the humerus, which 
proves that the 
and differ as in the human races. 

The following table gives the relative proportion of the radius to 
the humerus, 100 being taken as the length of the latter. The first 
column has been calculated with the measui’es of Mr. Humphry 

* References to books occupy so much space that we can only give tbe 
more important ones. The researches of White are to be found in his 
memoir, p. 14 ; in Lawrence’s work, p. 14 ; that of Humphry, p. 86 } and 
that of M. Broca, p, 86. 


proportions are not the same in all the anthropoids. 
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upon the 50 men and the 8 anthropoid apes previously alluded 
to, and the second with those of M. Broca upon 30 men of all 
races, and with our own upon 18 anthropoid apes ; 


Gorilla 

Chimpanzee 

Orang 


• • • 


« » • 


» * • 


ft « * 


ft ft 4 


ft ft I 


• • ft 


ft ft ft 


Humphry. 

75‘1 ... 
77-1 ... 
90-1 ... 
1000 ... 


ft ft ft 


ft I ft 


k « ft 


k ft « 


» • • 


Broca and Topinavd, 

... ICyl 
... 79-8 
... 90-3 

... 85-7 


Setting aside some differences of detail pertaining to individual 
varieties, arising from the mode of proceeding, the general results 
agree in both columns. The difference between Man and the ape is 
not great, looking at the proportion between the upper and lower 
extremity, but it is not the les.s certain. In questions of proportion 
a slight matter materially alters the result. The radius is shorter 
compared with the humerus in Man than in the anthropoid ape. 
As the number of gorillas and chimpanzees in the two lists amoimts 
to 22, the question may he regarded as settled so far as they are 
concerned. It is less so as regards the three orang,?, which, taken 
together, show the relative length of the radius to be 95 '2, pre- 
suming that we regard this hone as longer than in the two other 
kinds of anthropoids. 

The relative proportion of the tibia to the femur, the latter being 
taken as = 100, is given in the foUowmg table, in the same subjects 
as in the one preceding ; 


ft ft 4 


Man 
Gorilla 
CMmpanzee 
Orang 


f ft f 


t ft ft 


ft ft ft 


ft ft ft 


Humpliry. 
... 82*6 
... 84)'V ... 

. , . 8^‘6 
... 86*6 ... 


» 4 • 


ft ft ft 


ft ft • 


• « • 


Broca and Topinard, 
... 80'6 


... 77'8 

... 78'7 
... 85-7 


The results appear to contradict each other. According to those 


Mr, 


According to ours, looking at the greater number of gorillas and 
chimpanzees, which makes the matter still more decisive, the 
human tibia would, on the contrary, he longer, our single orang 
being left out of consideration. Some of the differenoes in these 
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two lists are probaWy attributable to the method of calculating, 
M. Broca and myself having left out the , internal malleolus, and 
Mr. Humphry having probably included it. The main point is tliat 
each of us has proceeded in the 'same way in all the series. We 
admit that the second segment of the lower extremity is gene- 
rally shorter in the anthropoid ape, whOst that of the upper is 
longer. Might not the two conditions be explained in the same 
way ? The leg would be shortened in the ape because his lower 
extremity is less exclusively employed iu progression; bis fore- 
arm would be lengthened, on the contrary, because the upper 

extremity, in addition to its function of prehension, contributes to 

% 

progression. 

The relative proportion of the humerus to the femur, the latter 
tahen as = 100, has also been a subject of study, Our figures and 
those of Mr. Humphry represent it as follows ; 

HuTuphry. Broca and Topinard. 

Man ... ... 71*1 ... ... ... 70*7 

CLiiripanzee ... ... 90-8 ... 100*5 

Gorilla 110*2 113*4 

Orang ... ... ... 131*6 128*6 

With' some minute shades of difference the conclusions arrived at 
are similar. The humerus is shorter in proportion to the femur in 
Man, and longer iu the anthropoid apes. We may hence infer, by 
talcing into consideration the greater length of the upper arm un 
the anthropoids, and the greater length also of the radius, that the 
two bones contribute, each in its degree, to the lengthening of the 
whole limb in these animals. 

Thus a long humerus, a stiU longer radius, a short femiu, a still 
.shorter tibia, such are simian characters, the more human being the 
very reverse. 

The relation of the foot and the hand to the stature, or to the rest 
of the corresponding hmh, can only be examined on the living 
subject. Later on we shall give their relative lengths in the 
human races, the teiiu of comparison failing us as regards the 
anthropoid apes. But, for want of a better, we shall give the 
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measurements relatively to stature taken on the skeleton by Mr. 


Humphry : 

Hand. 


Foot, 

( « « k • • 

... 11'82 

14 1 

... 16-96 

Gorilla ... 

... 14-*54 ... 

• • 4 

... 20-69 

Chimpanzee 

... IS'OO ... 

4 4 1 

... 21-00 

Oraiig ... 

... 20*83 ... 

4 4 4 

... 25-00 


The foot and the hand are thus shown to become larger as we 
pass from Man to the anthropoids, and progres.sively so in the tliree 
mentioned above. We shall say nothing of the relation of the 

clavicle to the humerus, concerning which but little has been 

> 

recorded. 

Such are the primary results with regard to the comparative 
proportions of Man and anthropoids. Can we say anything further 
as to the near affinity of one of them to Man 1 
The que.stion is only doubtful as between the gorilla and the chim- 
panzee. In every instance recorded in our list the prang occupies 
the most remote position, except as regards the tibia in the single 
case in our list which the two cases of Mr. Humphry nullify. The 
gorilla has the whole of the upper extremity, including the radius 
and the hand, more human, while in the chimpanzee the resemblance 
is only as regards the humerus and tibia. In considering only the 
two upper segments, each seems to have an advantage in its 


shorter arm. 


chimpanzee 


extremity 








have, however, the grpa% weight m: Ac should give 

Hut in the long bones, as well as in 


it in favour 



the 


column 



dimensions which as yet have been but little studied. Only to take 
one example ; the greater obliquity of the femur, the greater ang; 
which its neck makes with the diaphysis, and the comparative 
slenderness of the entire hone give the advantage to the chimpanzee 
and especially to the koolokamha species. It is indisputable that 
the proportions of the skeleton are very different in the four kinds 
of apes, although in their general type there may be much similarity. 
W e will say more ; they differ even in the species of one and Ae 
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same genua ; wtdcli it behoves us to consider, when, during the 
prosecution of these studies, we shall have more subjects at our 
command. We shall consider this relation of the anthropoid apes 
in general, as well as of men in general at a future time. 


CHAPTER III. 


MUSOLBS — OBGANS OF SENSE — VISOEBA — LABYNX — GENITAn OBGANS 

■NEBVOUS SYSTEM — BBAIN : ITS STBUOTUHB, CONVOLUTIONS, 
WEIGHT — BUDIMENTARY ORGANS AND BEVEBSIVB ANOMALIES. 


The study of the muscles naturally follows that of the skeleton. 
Their arrangement throughout the whole mammalian series is 
dependent on configuration, and on the various functions of 
movement. In no part of the organism is there to be found a 
more palpable demonstration of the great physiological law that 
“ use makes the organ,” than in the wasting away of those parts 
which are not in use, and the hypertrophy of those constantly at 
work. Heveitiheless the type varies somewhat : the muscles are 
the same, but at one part a muscular fasciculus becomes strong or 
is reduced to a mere vestige ; at another a portion is detached, or 
subdivided, or its insertions are a little nearer or a little farther off. 
The muscles of the monkey are so like those of Man, that up to 
the fifteenth century, descriptions of them absolutely took the place 
of the latter. We are indebted to AndiA Yesalius for having 
shown that the dissections of Galen were never carried on hut upon 
monlteys. The resemblance is stiU more perfect in the anthropoid 
apes. 

We shall confine ourselves to mentioning some of the differences 
which we find among anthropoids. The cutaneous muscle which 
is so developed in the majority of mammalia, as well as in the 
ordinary monkeys, for the purpose of contracting the skin, is 
concentrated in the cervical region in the anthropoid apes, where 
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its size is almost equal to tliat of Man. The whole of the cervical 
muscles, whose development in quadrupeds and in the inferior 
monkeys is in proportion to the necessity of maintaining the head 
in the .horizontal position, have merely an importance in the 
antliropoid apes and in Man, commensurate with the oblique 
attitude in the former and the upright in the latter. 

The trachelo-acromialis muscle of Cuvier, which is met with in 


many of the mammalia, and especially in monkeys, is wanting in 


Man, as well as in the gorilla and the chimpanzee ; it seems to be 


merely a supplement to the elevator scapulte, which Man possesses 


also. 


The great rectus abdominis muscle, which has generally four 
aponeurotic intersections in mammalia (Cuvier), and seven in the 
cynocephali, has but five in man, in the chimj)anzee, and in the 
gorilla. It is said that the antliropoid apes have a long abductor 
of the great toe more than Man, hut it is merely a fasciculus of the 
tibialis anticus muscle. It is also said that they have a short 
extensor of the great toe, and an extensor digitoruin with three 
tendons instead of four as in Man ; but it is a misinterpretation of 
the same fact. The extensor of monlreys is in reality the counter- 
part of the same muscle so irregular in Man. So with regard to 
the black chimpanzee. It is said to have no proper extensor 
indicis. Two chimpanzees in M. Broca’s laboratory, however, 
had it. 


hlevertheless, between Man and the anthropoid apes there are 
differences, though they are but slight. The situation and the inser- 
tions of the pectoralis minor vary in the two groups, and in that of 
the inferior monkeys ; but these variations are less recognised 
between the two former than between the anthropoid apes and the 
group next to them. The short flexor of the thumb, so powerful 
in Man, in anthropoids is atrophied, and blended with the deep 


connected 


A tendon 


of this last, in the goriUa, is inserted into the thumb, and assists in 
the movement of flexion. The same tendon in the orang and the 
gibbon is furnisshed by the adductor of the thumb. 

lu place of the proper extensor of the index and of the extensor 
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of tlie little finger, the orang and the ordinary monkeys have only 
one muscle, with four tendons supplying the four fingers, not 
taking into consideration the common extensor of the fingers in 
either case. 

In the foot the dififerences are not so great, Tlie great toe, on 
whose pretended movement of opposition an entirely erroneous 
system has keen based, is supplied by the same muscles as in Man. 
nevertheless, owing to its more lateral insertion into the meta- 
tarsus, it is found that the long lateral peroneal muscle contributes 
partially to its flexion. 

The transverse adductor of the great toe, rudimentary in Man, is 
well developed in monkeys. The flexors of the toes differ some- 
what in Man, and in the anthropoids; hut what the movements 
gain in force and extent in the latter, they lose in independence 
and precision in the former. In the orang the long Ilexor of the 
great toe is entirely wanting. 

The sole muscular peculiarity by wMch the anthropoid is really 
separated from. Man and is brought into closer affinity with the 
ordinary monkeys, is the existence in the arm of a fasciculus called 
the accessory of the latissimus dorsi, which does not exist in Man, 
and is inserted superiorly into the tendon of the latissimus dorsi, 
and inferiorly into the head of the humerus. It has also been 
observed in a rudimentary state in some negroes. Two features of 


Man 


animals, especially monkeys. These are the prominence of the 
buttocks and of the calves of the legs, owing to the development 
of the gluteal muscles and of the triceps, to which is duo the 
strength of the tendo achOlis. Such is the fact, and is a result of 


the biped attitude. The use of the gluteal muscles especially is to 
keep the thigh extended upon the pelvis. Eut in both respects 
the gorilla, casts of whose muscles have been taken from the sub- 
ject, and reproduced in pasteboard by M. Auzou, is unquestionably 
more favoured than some negroes. 

Moreover all the minute, or at least the more important points. 


mthropoid 


time in Man 


M, 
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preparator to tke laboratory of 
already published two excellent 


the Ecole des hautes l 5 tude.g, hag 
inemoh-s upon this subject.* 


Organs of Sense. 


In these is included the cutaneoits envelope which surrounds 
the body, protects it against external agencies, and is the seat of 
the function of touch. 

One of the characters which distinguish the class of mam- 
malia from that of birds, fishes, and reptUes, is the presence of hair 
upon the body. De Blainville proposed to substitute for his 
designation that oipiUferes. Some, however, have the skin naked, 
as certain cetacese. The characteristic of man proposed by Lin- 
nseus, therefore, is anything but a correct one : homo nudus et 
inermis. Man really has hair not only on the head, on the face, 
under the armpits, and on the pubis, but over the whole of the 
body, and in certain races quite a thick crop on. the chest, behind 
the shoulders, and on the limbs, resembling down, and masking 
the colour of the skin. The history of Esau is a most probable 
one. Compared with the majority of mammalia, and in partiicular 
of monkeys, Man is the least hairy ; the palms of his hands and the 
soles of his feet are alone without hair, which is to be accounted for 
by its having worn away. 

The smooth and indurated surfaces on the buttocks, called 
callosiUs fessihr 08 in the pithecians, are wanting in the anthropoid 
apes, with the exception of certain gibbons, as well as in the cebians 
and lemurs. 


The naUs, claws, and hoofs of mammalia are a secretion from the 
skin, hke hair and horns. The presence of flat naUs, not bent 
round, on the fingers and toes, has been given as a characteristic of 
Man. "We must, therefore, associate the anthropoids with him. 
The orang alone forms a partial exception, having no naU. on the 
great toe. Elat nails are found hr the pithecians j they are bent 


* “ Contribution & I’Anatomio du Ndgre et NouveUes Observations snr le 
Sj st^me Mnsculaire du N^gre,” by T. Chudzinski, in the “ Revue d’Antkro- 
pologie,” vols. u. and iii. 
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round into claws in the cynoeephali ; tlie flat nail and tlie transition 
to Uie claw are seen siinultaneoualy in otliers. The onistitis, some 
other cebians, and the arctopithecians have claws, except on the 
great toe. In lemurs it is the reverse : the claw is found on the 
great toe, and nail.s on the other toes. 

The arrangement of the wrinldes and of the corpuscles of Paccxni 
in the palm of the hand has reference to the function of touch. 

In Man, there are two principal Avriulcles in the hand, one pro- 
duced by the flexion of the last tlrree fingers, the other hy the 
flexion of the thumb, and passing round the eminence, ihenar ; a 
third, which is variable, and between the two, is joined at its 
external extremity with the latter, and is free, and nearly parallel 
with the former at its internal extremity. According to M. Alix, 
the fold of the thumb is wanting in the monkey tribe, and the 
other two are united to form one. The fact is evident in the three 


inferior groups, hut doubtful as regards 


the first. 


If some 


anthropoids exhibit in consequence of this an inferior simian 
arrangement, Man is exceptionally in the same position. The 
corpuscles of Paccini, or tactile corpuscles, are little bodies situated 
in the direction of the nervous filaments of the palmar surface of 
the hand and fingers, and of the plantar surface of the foot. 
M. Ifepvqu has shown that their appearaiile under the microscope 
is alike in Man- and the chimpanzee, whilst it is somewhat different 
in the common monkey, the baboon, and the sajou. 

The organ of vision is similar in Man, the anthropoid apes, the 
pithecians, and the cebians. But in many lemurs, the fundus of 
the eye assumes a glittering appearance, which in the cat and the 
ox has received the name of tapetum. A little muscular fasciculus 
also exists, analogous to the musculus ehoanoides found in the 
majority of quadrupeds. 

The nose, anatomically the same in Man and the monkey tribe, 
presents merely morphological changes. Sometimes projectmg in 
the former, in a less degree however than in the nasicus, one of the 
pithecians, it is at other times more or less flat, as in the generality 
of monkeys. The nostrils are usually directed do^vnwards, as in the 
anthropoid apes and pithecians, and sometimes sideways, as in 



96 


YISOERA. 


[Chap. hi. 


cebians ; two arrangeraents which have suggested to Geoffrey Saint- 
Hilaire his division of monkeys into catarrhini and platyrrhini. Tlia 
septum is comparatively thin in the catarrhini, and thick at the 
anterior triangular border in the platyrrhini. The cartilage of the 
ear, whose form and length are so variable in different mammals, in 
monkeys is usually strong, having no fold behind ; it is sometimes 
square above, and rounded off, and is without a lobule. These 
arrangements are occasionally found in Man. On the other hand, 
the ears of the gorilla and the chimpanzee are often as well folded 
as those of Man. 

The pithecians have two pouches, named ahajous, which open in 
the . mouth — the anthropoids, like Man, having nothing of the 
kind. 

Viscera. 

The length of the alimentary canal is about six times the length 
of the body, or about eleven metres, according to M. Sappey. In 
carnivora it varies from two to eight times, and in solipeds and 
ruminants from ten to twenty-eight times ; in monkeys it is from 
five to eight times, in the gibbon about eight. 

The stomach of all the monkey tribe is simple as in Man. The 
semnopithecians and the colobians are exceptions; their stomach 
if not multiple, is at least multilocular, resembling the herhivora in 
this respect. The commencement of the large intestine, or caecum, 
lies in the right iliac fossa, as in Man, and is covered in front by 
the peritoneum. In pithecians, the Ccecum is, on the contrary, 
enveloped by the peritoneum, which forms one of the folds of the 
Lesentery behind, and is designed for the purpose of facilitating 
the mobility of that part of the intestine. In the anthropoid the 
peritoneum surrounds the emeum, as in Man. 

An appendix, the vermicular, is annexed to the human crecum. 
It exists also in anthropoid apes, but is wanting in the monkeys 
below them, with the exception of some lemurs. 

The liver of Man has, properly speaking, only two lobes ; in 
anthropoid apes it is similar. In the other monkeys, on the 
contrary, it is very nauch subdivided, as in the lion and the rabbit. 
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M. Broca in Lis memoir, “ Sur les Primates,” Las drawn attention 
to the variations of the peritoneum, the serous membrane which 
is reflected round the organa in the abdominal cavity, and has for 
its object to isolate them, and to allow them to glide smoothly 


opunon 


upon one another. liis 
peritoneum does not perceptibly differ in Man and the anthropoid 
apes, whilst in passing to the pithecians it immediately exhiloits 
niarlced differences. 


The distinction of mammalia into bipeds and quadrujoeds may 
to a certain extent be recognised by the arrangement of their 
internal organs. The marked peculiarity of the peritoneum in its 
relation to the caecum may be specially mentioned. In the chest 
we see difference.s of the same description. 

The pericardium, or membrane surrounding the heart, is to this 
organ what the ^mritoneum is to the intestines. In Man it is 
altogether separated from the sternum and is attached to tlie 


diaphragm, a transverse muscular septum which separates the 
thoracic from the abdominal cavity. In quadrupeds it is firmly 
fixed to the sternum and to the articulations of the ribs, and is not 
attached to the diaphragm. In the former, indeed, the heart lies 


on the diaphragm, in the latter on the ster®hm, in accordance with 
the attitude of the animal. In monkeys the arrangement is inter- 
lediate; in lemurs the pericardium does not adhere to the 
diaphragm except to a very limited extent ; in cehians and pithe- 
cians the surface attachment increases in size. In the anthropoid 
apes the pericardium is as in Man. Similar changes occur in the 
direction of the heart, in the length of the vena cava inferior, and 
in the curve of the aorta near its origin. 

In quadrupeds a result of the non-attachment of the heart to the 
diaphragm, is the interposition between the two of a lobule of the 
right lung. This lobule, known by the name of impar, exists 

lammalian series, from the marsupialia to 
the carnivora, and is wanting in Man. In the lemurians and the 
cebians it is also developed. In the pithecians it becomes less ; in 
the gibbons it is almost nil', in the orang, the chimpanzee, and 
the gorilla there is not the alishtest trace of it. 


tliroughout the whole 
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From the viacera we now pass to the vessels, where Ave shall 
ahvays find a confirmation of the same fact — namely, that the 
organisation of anthropoids is a counterpart of that of Man, and 
differs widely from that of the other simian groups. ."VVe shall say 
a feiv Avords respecting the larynx and the organs of reproduction 
before entering upon a study of the very highest importance — that 
of the brain. 

The Larym, 


The larynx, or organ of voice, is at the upper extremity of the 
Aviiidpipe, Avhcre the glottis is situated, through Avhich the air is 
respired. It is composed, like the trachma, of cartilages, thougti 
much larger. The two principal ones are the cricoid beloAV and 
the thyroid above. It is closed at certain moments by -another 
cartilage, Avhich acts like a valve, and is called thesi epiglottis. In 
all essential points this: little apparatus is identical throughout the 
entire mammalian series, and notably in that of monkeys. 

Upon four points of its extent — that is to say, below the cricoid, 
betAveen it and the thyroid, betAV^een the thyroid and the epiglottis, 
and betAvceii the vocal chord.s — are seen occasionally dilatations 
or ampulhe, Avhich have considerable importance in anthropoid 
apes; some median and single — giving rise to throe primary 
anatomical varieties — others lateral and double, 
fourth. The first, or tracheal variety of dilatation, is observed in 
the horse, the ass, and in the coaita, one of the monkeys of the 
cebian group ; the second in two other kinds of cehians ; the third 
in a lemur, a cehian, two pithecians, and a gibbon. The fourth 
variety exists in a rudimentary state in Man under the name of 


forming 


a 


aniere-eavite, or ventricle of the larynx,* and attains with age, in 
the tlrree higher anthropoids, an enormous development, e.speci- 
ally in the male, and is knoAvn in them under the name of air 
sac. In a young cliiiupanzee dissected by M. Broca, it formed 


* 31. Sappey described it under the name of portion verticale of the 
ventricles of the larynx. It is situated, he says, at the upper border of the 
thyroid cartilage, tjlose to the hyoid bone, and in rarer instances reaches 
to the base of tho tongue, aacl exteuds under its mucous membraue. 
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two little lateral projections about the size of a pea, wliicli over- 
lapped above the superior border of the thyroid. In the aged 
corilla and orang the projections become larger, and run luider 
the sterno-nuistoid muscles, under' the trapezius, envelop the 



pi0. Vertical aud mitevo-poaterloi' soetion of tho face arid ncolc : tt, Bodies of the 
cervical vorfcobne ; ?h, IJaailar in‘oco3s, or Iwdy of tho occipital bone ; n, Floor of 
the anterior c0rQbriiVfoafi.'t : o, ji, */, Superior mUldUi and inferior shells of the nasal 
fossiu; I, Arch of the palato; /, Velum of the palate; I'y Genio-^lossal pusdes cf 
the toiiguo, atfcaclaod in front to the tubci'clcs goni, Hituated at the ponterior siufaco 
of the lower ijaw ; CEsopluigus ; c, Trachteti : t/, Thyroid cartilngo : c, Epiglottis ; 
i, Oe hyoido8| sex'ving as a point of attacluneut for important muscles of the tongue 
and larynx, The ti'ansvor^'D slit which Is seen in tho latter, and whoso borders form 
fcho yocal chords, is the vontdcle of the larynx, into which tho anUre^cimti! of 

Morgagni opens 





veritable 






organs 



the 


view, the S di 


dtnvn to the armpits. They are, in fact, 
In a morphological point of view, these .sin- 
cstahlish an important difference between Man and 
hr question; hut, in an anatoi|.ical nnint of 



IS 



it is the same oruan, only of a dif- 
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ferent size. We may add, lastly, that the true air sac is absolutely 
wanting in all the other apes, so that this, wliich appears to 
establish a character between Man and the anthropoid, shows, 
on the contrary, their relationship, and the distance of the latter 
from others of the monkey trihe. 


Organs of Reproduction. 

The characters which they furni.sh are those to which we- 
attach the greatest value in the various departments of natural 
history • the class mammalia is, indeed, based upon them. All 
mammalia are viviparous — that is to say, bring forth their young 
alive — and all have teats. These glands vary in number, generally 
being equal to that of the young which they bring forth at a birth, 
and they vary also in situation. The cat has 8; the bitch, 10; 
the agouti, 14; .woman, 2, although generally she has but one 
child at a birth. They are abdominal in the carnivora and the 
marsupialia ; inguinal in solipeds and ruminants ; and pectoral in 
the woman, the elephant, and the lamantin. In this twofold 
point of view, monlceys, including the anthropoid apes,, are con- 
structed after the type of Man. Many lemurs have four teats — - 
two pectoral and two inguinal, some macaucos having four pec- 
toral ; all the others have two teats, attached to the breast. 

Among mammalia, a few, as the- marsupials, have no placenta — 
that is to say, an intermediate fleshy substance between the embryo 
and the uterus ; others have one, called era zone, when it occupies 
a considerable surface of the internal parietes of the uterus, or era 
disgue when it occupies only a small portion. Man, the monkey 
tribe, the rodentia, the insectivora, and the cheiroptera belong to 
this category. There is some difference between them however. 
In Man the placenta is single, and the umbilical cord is composed 
of one vein and two arteries. In cebians it is stiU ainnle. but 


furnished 


In 


it is double ; it has, however, only one cord, formed of one vein 
and two arterieA In which arrangement do the anthropoids ap- 
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proacli to tliem? The gibbon, which uisually holds the transh 
tional position between them and the pithecians, has, like them, 


a double placenta. In the 
single, aa in Man {Owen). 
been examined on this point. 


chimpanzee, on the contrary, it is 
The orang and the gorilla have not 


After the descent of the testis into the scrotum in Man, the 
peritoneal communication is obliterated ; in other mammaha it is 
persistent. Nothing is yet known as to this in anthropoids. The 
same may be said with regard to quadrupeds generally. The uterus 
in them has two cornua, and is divided into two cavities. That of 


woman is, as a rule, undocular ; that of ordinary monkeys holds a 
middle position. 


Nervous System. 

In the Invertebrata it is comj)osed of little masses of gray .sub- 
stance interspersed through the viscera, and attached to them by 
nervous filaments. In the Vertebrata there is, in addition, another 
and a symmetrical apparatus, consisting of an axis, called the 
cerebro-spinal, of centrifugal nerves for movements, and of centri- 
petal for impressions. The essential differences between them are 
to be found at the superior or anterior extiemity of the axis or 
encephalon, which we shall fii'st describe as it exists in Man. 

The spinal cord, called meduUa oblongata at the level of the 
first cervical vertebra, passes through the occipital foramen, beneath 
the transverse fibres which unite the two lobes of the cerelaellum 
under the name of j^ons varolii, and divides into two fasciculi called 
the cerebral peduncles, one to the right the other to the left ; they 
then spread out into two fan-like expansions of white fibres, pass 
upwards and outwards, bend down at the borders like a mushroom 
about its stalk, and go to form the cerebral hemispheres, on the 
surface of which is a layer of gray substance. The white portion is 
the conducting matter, the gray the sentient and reacting. At the 
internal contiguous borders of the hemispheres the white transverse 
fibres become hound together to form the corpus callosum. Each 
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is surrounded by a canal, forming a series of cavities, of wbicli the 
principal are the lateral ventricles, whicli exhibit three cornua ; 
the anterior or frontal cornu, the inferior or temporo-sphenoidal, 
and the posterior or occipital — the last presenting an elevation on 
its floor called hippocampus minor. 

The encephalon consists of (I) The cerebellum j (2) The portion 
lying between its two lobes connecting the medulla oblongata with 
the brain — ^the pons varolii, or protuberontia annularis; (3) The 
brain proper, formed by the peduncles and the series of expansions 
which proceed from them — ^viz. the tubercula quadrigemina, the 
optic thalami, and the corpora striata — by the ventricles, and by 
the cerebral hemispheres, the surface of which exhibits sinuosities. 

The principal sinuosities are called convolutions, and the 
secondary ones, folds. The external surface of the brain occupied 
by these is divided into distinct portions or lobes by fissures, and 
tbe convolutions of which these lobes are composed, by sulci. The 
communications between the lobes are called transition convolu- 
tions {lilis de passage), and those between one convolution and 
another in the same lobe, anastomoses. 

From the base of the encephalon arise the first twelve pairs of 
nerves, or encephalic nerves. The first are the olfactory, the 
bulbous portion of which — called the olfactory bulb — lies longi- 
tudinally in a depression on the surface of the anterior lobe ; the 
second are the optic, whose decussation at the median line is called 
the chiasma. 

When we place the encephalon on its upper or convex surface, 
and remove the cerebellum and pons varohi by a transverse section 
passing between the junction of the latter with the cerebral 
peduncles, the whole inferior surface of the two hemispheres is 
exposed to view (Fig. 15). At the junction of the anterior third 
with the posterior two-tliirds is seen a deep transverse fissure, 
with its concavity looking backwards. This is the fissure of 


s\ 


Sylvius (A, Fig. 16). The portion in front is the inferior surface 
of the frontal or anterior lobe; that behind is the inferior surface 
of the posterior lobe, which is separated into two well-marked 
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Fjo* 16.— Ixifeiior anrface of the encephalon: A, Antei*ior or frontal lohe ; B, Tcmporo- 
spheiioidal portion of the posterior lobe : A and Ji aro separated by a fiseuro with its 
concavity looking hackwarcls—tbe bssurc of Sylvius. Oh, CeroI)elluni ; M, Section 
of the Hpiiial cord where it joins the njochilla ohlong-nta; VI, Annular piotuberaiice — 
at its anterior border arc seen the two cei-ohrul peduncles ; 0 C, Corinis callosum— 
the dotted line is on the median or int;er-lienusi>hericul line ; I to XII, The twelve 
pairs of encephalic nerves at their oiigiu ; I, Olfactory nerve with its bulb : XI, Optic 
nerve, the union of which with that of the oi>posite side forms the chiasiua; III, 
IV, VI, Nerves of motion of the globe of the eye : V, Trigenuual, or fifth, supply- 
ing tho mTxsclcs of espreasiou ; Xll, Hypoglossal nerve, the iiervG of inotlcm of the 

tongue. 


sphenoidal lobe, the other, posterior or concare, upon ^vhieh the 


cerebellum, lies. 

The superior or convex surface of the hemisphere.^ 
from above or laterally, the plates sometimes 




! viewed 
them 
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ixnder one asi^ect, soinetimes under another. We prefer the latter 
method. Each hemisphere has an internal surface, which looks 
towards the median line, and an external. 

The first thing which strikes the attention on looking at the 
external surface is the fissure of Sylvius, which has passed round 
the inferior border of the hemisphere, and whose external surface 
is shown at A, Eig. 1 6. It is divided into two branches, which 
unite in the form of a V. The anterior and vertical is very short, 
and is lost in the anterior lobe ; the posterior is longer, and passes 
obliquely backwards and a little upwards, having below it a large 
elongated and very distinct cerebral lobe, which is the temporo- 
sphenoidal lobe already seen from underneath. The fissure of 
Sylvius corresponds on the skull with the superior border of the 
squamous portion of the temporal {Broca). 

There is no mark of equal importance to this on the external 
surface of the brain, and it is asked how we contrive to make any 
other fundamental division. It is, however, in the midst of the 
sulci, apparently so complicated, that we take the fissure of Eolando 
(B, Eig. 16) as the line of separation of this surface into the 
anterior or frontal, and the posterior or parieto-occipital lobe. It 
is constant, and, in the foetus, the most clearly defined after the 
fissure of Sylvius. Its situation and direction are nearly the same 
in all healthy brains. It commences some millimetres above the 
fissure of Sylvius, and passes vertically, or rather a little obliquely, 
backwards, reaching to within a few millim^itres of the superior 
border of the hemisphere. Its obliquity and its situation 
indicated by the two following relations : The total length of the 


brain being reckoned as 100, the portion in front is to that behind 
as 43-0 to 57‘0 at the inferior extremity of the sulcus, and as 66-3 
to 43 '7 at its superior. It follows from this that the middle por- 
tion should be equidistant from the two extremities of the 
hemisphere. M, Hamy calculates that the inclination of the 
sulcus in the adult is about 7 0 degrees. 

Gratiolet thought that the fissure of Eolando corresponds exactly, 
on the skull, with the coronal suture. M. Broca was the first to 
notice that, in the European, it is always from 40 to 66 millimetres 
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Lehind it at its upper part, 47 in tlie middle, and 15 at the lower 
part. 

A second fissure marks another division of the external surface 
of the hemispheres — ^namely, the external perpendicular fissure 
(E E, Eig. 16). It separates the posterior lohe into two, the 
parietal and the occipital lohe, and on the skull answers to the 
lamhdoidal suture, being distant from it about two millimetres. In 
order to discover it, the student should look for it from its pro- 
longation on the floor of the hemisphere, to a few centimetres from 
the liosterior extremity, where it takes the name of internal per- 
pendicular fissure. It is so called because it exactly separates, 
from below upward.s, the most remote part of the hemisphere, to 
form of it an occipital lohe. 

W e have then ( 1 ) An anterior or frontal lobe, bounded behind by 
the fissure of Eolando ; (2) A middle or parietal lobe, included 
between the latter and the external perpendicular fissure ; (3) A 
posterior or occipital lohe, situated hehiud the perpendicular fissure ; 
and (4) An inferior or temporo-spheuoidal lobe, subjacent to the 
long branch of the fissure of Sylvius. Such are the important 
divisions on the external surface of the hemispheres. We shall 
now describe those of the internal surface, as weU as its convolu- 
tions. 

Convolutions. 


' The acts of transmission in the brain, which have reference to 
altogether voluntary movements, to certain reflex movements, to 
sensations, or to certain phases of ' intellectual operations, have for 
their seat the fibres of which the central white mass of the hemi- 
spheres is formed. The initiative acts of thought pass, on the 
contrary, through the gray substance which constitutes the cortical 
portion of these hemispheres. Consequently, the greater the 
amount of gray substance, and of surface upon which it can be 
developed in a continuous layer, the more power the truly intel- 
lectual phenomena acquire. To this end, the surface is folded and 


* “ Sur la Deformation Toulousaine cln Crane," by Paul Brooa, in “ Bull- 
Soc. d'Anthroxj.,” 2nd series, vol. vi., 1871. 
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contorted, so as to increase its extent. Such is the office of the 
convolutions, elongated and tortuous swellings, separated by sulci 
more or less deep. It was long thought that theh arrangement 
was inextricable and the result of mere chance. This is an error : . 
the complexity is only apparent. They consist of fundamental 
parts, or convolutions, properly so called, whose type is constant, 
throughout the human series; and of secondary parts or folds, 
which exhibit variations between one individual and another, 
similar to those which the features of the countenance- present. 
The brain of the fmtus at the beginning is smooth. The fissures 
appear first, then the sulci. At the seventh month the convolu- 
tions are simple but formed ; at birth it is the same with the folds. 
At a later period the whole is completed. The convolutions, 
become enlarged and more complex as age advances, in proportion 

to the activity ivhich the organ exhibits. A convolution wbtild he 

% 

rectilinear in a subject of tolerable intelligence, as in the patient of 
BicfAtre, whose brain we have now before ns. In another subject 
of superior intelligence it would be tortuous, double, and altered in. 
form, by the pressure of neighbouring redundant convolutions. The- 
sulci would be hidden, and the anastomosis between one convolu- 
tion and another, in a rudimentary state in the former, while in the 
latter it would be considerable, and would cause a change in the 


configuration of the primary convolution. This, which is called 
the richness of the convolutions — that is to say, their development, 
in number and tortuopity, causes not only an absolute increase in 
the quantity of these convolutions, but also a reduction in size of 
each of them taken singly. Large and simple convolutions are thus 
a sign of idiotcy, or of weak intellect, in any race. Small convolu- 
tions with numerous foldings are a sign of large intellectual cai:)aoity. 

However, by carefully studying the brains of monkeys, of the 
fcetus, of infants, and of idiots with simple convolutions, all this, 
is explained. Desmoulins first drew attention to tins subject,* 
The imaginative fancies of phrenologists, and some recent results 
in reference to the locaffisation of tlie faculties, have given it a. 


* Anatomie du Systeine Nerveux/' bj A. DeamouliuB, vol. ii., 1825, 
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now direction. Now, tlianlcs to tlie labours of Gratiolet, Owen, 
Turner, Bisclioff, Broca, and Ecker, it has been made clear. All 
that we must do is to turn it to account in studying the science of 
comparative intellectual phenomena.* 
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Fco» le,— Diagraiu of tbo ejctoiml siu’faoe of thobmin : A, Fissure of Sylvius ; B, Fissure 
of Il(iiaiicb,vj C, I’avallol sulcus; D, Interimi-ictal sulcus j E, External porijciulieulfir 
fissure. 

1, First antero-posterior frontal convolution, double ; 2, Second frontal convolution ; 
S, Third fmitia convolution ; 4, 5, 0, Convolutions of the orbital region of the frontal 
lobe j 7, Ascending frontal, or ascoiicUug autorlor convolution i 8, Ascending parietal, 
or ascending posterior convolution; 9, Suporior parietal convoUitioii ; 10, Inferior 
parietal convolution, or curved fold; 11. 12, First and second teniporo-sphoii oidal con- 
volutions ; B, Third temporo-sphenoidal convolution in continuation with the third 
temporo-Hphenoidtvl of the internal surface; 14, The three store^js of the ocrdpital 
lobe ; <t and i, First and second pUs d€p(ma{fe. uniting the two i>ai*ietal convolutions 
with the occipital lobe ; c and d, Third and fourth pUs de pctssapGy uniting the last 
two temporo-sphonoldal convoUitlons with the occipital lobe; c, Gyrus, belonging to 
the third transverse frontal convolution. 

The external ot convex surface of tlie hraiii (Figs. 16 and 18), 
looked at iii profile, is that from which we shall commence oxir 
description of the convolutions. We shall consider first the fissure 

■*^**Sar la Structure des Circonvoliitious.” See "Beoherohes sur la 
Structure cle la Ooiiclie Corticale des Circonvolutiona/* by M* Baillatger, in 
« Mem. Ao'ad. de Medoeine/* 1840 , vol. viii., and the articlo Ceiveau/* in the 

** Diotionnaire Enoyol. doa Sciences Medicales.” 
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of Sylvra.s — that is to say, its base, and the jmrts below and above. 
The base only deserves mention as regards the point of the V. 
By separating the two lips at this point we discover a well-marked 
tubercle, called insula of Eeil, and also central lobule, because it is 
situated in the exact line of the cerebral peduncles ; it is occupied 
by five or six shallow folds, which radiate from its inferior angle. 
The region below, or temporo-sphenoidal lobe, forms a large mass, 
oblicptely directed from below upwards, and from behind forwards, 
and is traversed in the same way by a sulcus, which is parallel to 
the fissure of Sylvius, and which on that account is called the 
parallel sulcus (C). From its posterior extremity a small cul-de-me 
passes to the centre o^ the parietal lobe, and sometimes a prolonga- 
tion towards the occipital lobe. A second sulcus is observed below, 
but of much less importance. The intermediate enlargements are 
termed the first, second, and third temporo-sphenoidal convolutions 
(11, 12, 13), the third or inferior appertaining also to the inferior 
surface of the brain. 

The region above includes both the frontal and the parietal 
lobes, separated by the fissure of Bolando, whose two lips form two 
of the most distinct convolutions of the whole system of the 
external surface. Having the same direction as the sulcus which 
separates them, one belongs to the frontal lobe and takes the name 
of anterior ascending convolution (7), the other to the parietal lobe, 
and is called the posterior ascending convolution (8), 

The frontal lobe, so important in Man, since it is in it that 
his highest faculties reside, consists of three regions : one, wliich 
we shall find on the external surface ; a second, wliich is seen 
on the inferior; and a thhd, the most important of all. The 
second rests upon the roof of the orbit, and comprises three or four 
small convolutions of but little interest : one bound up between 
the sulcus of the olfactory nerve and the internal border of the 
hemisphere, and which forms the termination of the first frontal 
convolution; the other two being in continuation, in the same 
way, with the two fi’ontals on the external surface. 

The frontal region proper of the anterior lobe comprises four 
convolutions ; an anterior or frontal ascending, already mentioned, 
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and tliree longitudinal and parallel, superposed in three storeys. 
The first, or superior frontal convolution, arises by one, and some- 
times by two roots from the superior extremity of the ascending, 
becomes double, shirts the superior border of the hemisphere, and 
is lost in the orbital region. The second, or middle frontal con- 
volution, arises also behind, by one root, and bifurcates occasionally 
to give an anastomosis to two adjoining frontal convolutions. The 
posterior part of the sulcus, which separates it from the third, cor- 
respond.?, according to M. Broca, to the curved temporal line of the 
parietal. The third, or inferior frontal convolution, commences in 
the most sloping portion of the ascending frontal, forms a large 
gyms round the small branch of the fissure of Sylvius, and loses 
itself in front. 


M. Broca’s way of looking at it is somewhat different. He 
merely brings in the ascending frontal convolution to as,sist in the 
description. According to him there are only three frontal convo- 
lutions, all antoro-posterior and parallel, including, at the hack, the 
portion of the ascending convolution where each takes its origin, 
which must not he forgotten when discus.sing the localisation of the 
faculty of language. Wc know indeed that there is aphasia — that 
is to say, loss of speech ; or aphemia — that is to say, loss of speech 
with preservation of the intellect, whenever an acute lesion occurs 
at the posterior part of the third frontal convolution of Broca when 
this lesion is on the left side. The faculty of language has its scat 
on both sides, but it is put in exercise from this side in the greater 
number of cases. Its surface has a vertical extent of about four 


centimetres, and an antero-posterior of from two to three and a half. 
Its form is that of a quadrilateral, bounded in front by the small 
branch of the fissure of Sylvius, and behind by the base of the 
fissure of Eolando. Its centre corresponds, on the external part of 
the skull, with a point situated about one centimetre and a half 
behind the coronal suture, and three centimetres above the pterion.* 


* “Sur le Siege de la Faculte du Laugage Articiil^” by Broca, in 
“ Bull. Soc. d'Antihrop.,” Paris, 1861 j and “ Snr la Topographie Oer^brale, 
ou sur les Eapports Anatomiques du Orfiue et du Cerveau,” by the aame, in 
” B,evae d’Anthrop.,” vol. v., 1876, 
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The next, or parietal lobe, included between the border of the 
bemispbera above, tbe fissure of Sylvius, and the teinporo-sphenoidal 
lobe below, and tbe perpendicular fissure behind, is formed by three 
convolutions. Tbe first, or posterior, ascending, has been described. 
Tbe second, or superior parietal convolution (9), commences by one 
or two roots towards tbe middle and superior portion of tbe po.sterior 
ascending, describes a number of vertical flexures wbich reach to 
the superior border of the hemisphere, and form a small lobule, 
which is very easily recognised. Tbe third is below, and is sepa- 
rated from it by a transverse sulcus, called the interparietal 
sulcus (D) ; it arises at the inferior part of the posterior ascending, 
in tbe angle which it makes with the fissure of Sylvius, turns 
round the end of this and ends in a group of vertical flexures, 
u'bich anastomose, sometimes Avith the first, sometimes with the 
second temporo-sphenoidal convolution, and sometimes with both. 
This is the inferior parietal convolution, or curved fold of 
Gratiolet (10), so called because the fold embraces in a simple or 
complex gyrus, not only the termination of the fissure of Sylvius, 
but also that of the parallel sulcus. Another arrangement is found. 
The termination of this parallel sulcus is bifurcated, and its posterior 
branch reaches the external perpendicular fissure, Avhich it leaps 
■over to become one of the transverse sulci of the occipital lobe. 
In tins case, the gyrus Avhicli the curved fold forms is persistent ; 
but it goes to form Avhat we shall presently caU the second 

transition convolution, without anastomosing with the second 

* « 

temporo-sphenoidal convolution. M. Gratiolet has described on the 
side of the inferior parietal convolution, a superior marginal fold, 
and an inferior marginal fold, Avhich are merely the folds bordering 

the extremity of the fissure of Sylvius. The former, indeed, is the 

* 

part of the inferior parietal convolution, Avhich extends from its 
junction with the posterior ascending convolution, to the end of the 
fissure, and the latter is the continuation of the first temporo- 
sphenoidal convolution. The increased size of the flexures is of 
little importance, inasmuch as they constantly vary. 

The occipital lobe, the smallest of aU, is formed of three storeys, 
which are bounded by tAVO antero-posterior sulci. The external 
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perpendicular fissure separates it from tlie parietal lobe, and froui 
the temporo-Bjihenoidal lobe ; a fissure somewhat difficult to trace 
out in Man, because it is partly filled up, or hidden by four folds of 
communication with the adjoining lobes, whose study affords 
considerable interest under the name of plis de passage, or transition 
convolutions {a, h, ti, and d). The first, or superior, of Gratiolet, 
comes from the superior parietal convolution; the second, or in- 
ferior, from the inferior parietal; the third, lower clown, from the 
second temporo-splienoidal convolution; and the fourth, concealed 
at the inferior border of the brain by the third temporo-sphenoidal 
convolution. 


We shall say hut little as to the internal surface of the hemi- 
sphere, which is in apposition with the falx cerebri on the mediau 
line (Fig. 17). When we harden and dry a brain by M. Broca’-s 
pu’ocess (nitric acid),* the organ shrinks more in the transverse 
direction, and that which formed the concave part of the interior 
.•surface behind, appears, when looking at it sideways, ,to form part 
of the internal* surface. We shall study m this way the two 
surfaces united. 

In the centre is seen the corpus callo.$um, an elongated vault 
which covers in , the ventf ides,' and is terminated in front by a 
swelling gmou (knee), the most slanting point of which is 




the beb (h 0 al£);lahd behind by another swelling called the bourreht 


{cushion). 


Towards its exterior extremity is then seen a slit 


rendered gaping by the preparation, which is the internal perpen- 


dicular fi.ssure already described. On this surface is a triangular 
lobule, forming a portion of the occipital lobe, looking from this 
side, and which hounds the snlcns of the hippocampi below. All 
the jrortion situated beneath, and to the left of this sulcus in the 
.figure, is the internal surface (at the lower part) of the temporo- 
sphenoidal. lobe. A primary and well-defined transverse sulcus, 

and a smaller faint one which is parallel to it, divide this region 

.^1 

into tluee convoliations (6, 7, and 8); tlie superior bending round 


* Precede pour la Momificatiou des Cerveaux/' by M. Baul Broca, in 
Bulb Soo, cVAnthi’op*,” vol. i., 1865. 



112 


INTERNAL SURFACE OP HEMISPHERES. [CitAf. tii. 


ill a gyrus at its anterior extremity, to form tlie outline of the 
cireumpeduncular fis.sure, and the inferior forming one 171111 the 
third temporO'sphenoidal on the external surface. 


A 



FiCr. 17.— Diagram of tho internal surface of tho brain, a, Qonou of the corpus callosum ; 
l}j Bouvroletof tho corpus callosum ; c, The cnu*a cerebri cut across ; A. Fronto-parietal 
fissure ; B, Internal perpendicular fissure ; S, Fissure of Sylvius : H, Sulcus of the 
hippocampi ; 1, 2, and 3, Internal fronted convolutions ; 1, Portion in continuation 
with the hrat fronted of tho external surface : 3, Its oval lobule ; 4. Quadrilateral, , or 
internal parietal lobule ; fj, Triangular, or internal occipital lobule ; 6 and 7, First 
and second internal temporo-sphonoidal coiivolutiona ; S, Third internal tomporo- 
sphenoidal convolution in continuation with the third on tho external surface ; 9, 
Convolution of tho corpus callosum, or hem. 

n 

In front of the triangular lohule is a -well-marked quadrangular 
lohide (Foville), which is simply the internal side of the superior 
parietal lobe, lengthened out below as far as the corpus callosum, 
and bounded behind by the perpendicular fissure, and in front by 
a small oval lobule (Pozzi) — which we may leave for the present — 


which is situated in front of the quadrangular lobide, close to the 
.superior border of the hemisphere. This lohule is formed by the 
junction, looking from the internal sm-face, of the two anterior and 
pQ.sterior ascending convolutions of its external surface. 

The remaining portion of the internal surface is divided into two. 
parts, the one superior and anterior, which forma part of the frontal 
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lolie; tlie otlier inferior, and resting on the corpus callosum, to 
which we must consider it as attached. A fis.sure, however, divides 
them, which is called festonn&e, or calloso-inarginal, in its anterior 
four-fifths, and fronto-parietal towards its termination. It com- 
mences helow the beak of the corpus callosum, turns round its knee, 
passes horizontally hehind, and, separating the oval from the quad- 

4 

rilateral lobule, reaches obliquely the superior border of the hemi- 
sphere. A single convolution, called the convolution of the corpus 
callosum, is concentric to it, and continues to foUow this organ, to 
form the base of the quadrilateral lobule, and to anastomose with the 
first internal temporo-sphenoidal convolution. Another convolution, 
called the internal frontal, is eccentric to it, and has the form of an 
italic S. Its anterior gyrus is separated from the knee of the corpus 
callosum by the convolution and the fissure just mentioned, and its 
posterior gyrus forms the oval lobule. In the greater part of its 
length it is divided by an iaterrupted sulcus into two storeys, of 
■which the first is in direct continuation with the first frontal 
convolution on the external siuface. The number and distribution 
of the primary convolutions may he summed up as follows : 

External Sueface. 

Orbifcal region . 3 conrolutions in form of a star. 

Frontal lobe I , ( 1 ascending convolution. 

Frontal region 1 ^ . 

( 3 antero-postenor convolutions. 


Parietal lobe 


1 ascending convolution. 


2 convolutions 



superior. 

inferior. 


Occipital lobe 3 autero-posterior convolutions, 
Temporo-isplie- 

noidal lobe . 3 parallel oonvolufcions. 


Iktbrnal Susfacb. 


i 


Frontal lobe ••• 

Parietal lobe 

Temporo-oooipito-splienoidal lobe 


Lobe of the corpus callosu: 



• 9 * 


1 convolution. 

1 quadrilateral lobnie# 
j 1 triangular lobule. 

( 3 parallel convolutions. 
1 convolution, 


convolutions 


lays stress, is their want of symmetry on both sides in the 




114 VARIATIONS ON CONVOLUTIONS IN MAMMALIA. [Ohaf. nr. 

selected individuals. Simple convolutions, developed xininter- 
ruptedly, and alike m both hemispheres, are characteristic of 
inferiority in Man, as well as tlu'oxighout the mammalian series. 
Bichat then was wi'ong xvhen, influenced by a statement of 
Tiedemann, he attributed intellectual aberrations to the asymmetry 
of the brain ; his own autopsy proved the contrary.* ‘‘- 

The difference between the encephalon of mammalia and that of 
Man is in the relative volume of the principal parts, in certain 
internal structinal arrangements, in the absence or in the number of 
the convolutions, and hi the weight of the organ. 

On viewing the whole encephalic system on its superior surface, 
we notice that the hemispheres in the marsupialia and monotremata 
exhibit in front certain swellings called olfactory bulbs, which, in 
the majority of mammalia, have the importance of lobes, and behind 
the greater portion of the tuborcula quadrigemina, or optic lobes, 
and the cerebellum. In other animals, as the ant-eater, tire rat, the 
hare, and the bat, the optic lobes cease to be visible, but the 
olfactory lobes and the cerebellum are more exposed to view. In 
others, and as far as monkeys exclusively, the former are concealed, 
while a more or less considerable portion of the cerebellum is 
visible. In lemurians, the cerebellum slightly projects beyond the 
hemispheres ; in pithecians and cebians it is more generally on a 
level witlr them. In the anthropoid apes and in Man, not only is 
it out of sight, but tire hemispheres in their turn more or less pass 



* On the aabject of the convolutions, see “ Traite do I’Anatoinie Physiolo- 
gique et Pathologique du Syatenie Nervenx C^rebro- Spinal,” tay Poville, lafc 
part, Paris, 1844 j “ Memoire sur lea Plis du Cerveau,” by M. Bischoff, in 
“Ball. Soo. d’Antbrop.,” 2nd sex’ies, vol. iv., 1869; “Memoire sur les Plis 
Cerebraux de I’Homnie et des Primates,” by Gratiolet, Paris, 1855, a memoir 
already mentioned in “ Les Primates,” by M. Broca, 1869 ; “ The Convolution 


of the Human Cerebrum topographically considered,” by Turner, Paris, 
1S66; “Znr Bntwicklimgsgeschichte der Furchou nnd Windungen der 
Grosshim-Hemispbaren in Potns der Menacben,” by Ecker, in “ Arebiv fiir 
Antbrop.,” 1868; “Etudes sur les Civcouvolntions obez I’Homme et les 
Singes,” by J. Gromior, Paris, 1874; Article “ Circonvolutions,” in “Diet. 
Encycl. des Sciences Medicale.s,” by S. Pozzi, Ist .series, vol. xvii., 1875. 
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The train is modified also as to form. In hlaii it is more or 
less elongated as a whole, and ovoid at its anterior extremity ; its 
frontal region is contracted occasionally, as though squeezed together, 
globular, and acquires its maximum of fulnes.s, The last traces of 
this contraction are seen in front, at the point of the internal 

anterior and inferior angle of each hemisphere. It is more or less 

* 

strongly marked in pithecians, less so in the anthropoid apes, and 
commonly not at all in Man. 

In these two relations, the anthropoids more nearly ajoproaeh to 
Man than to the other monlceys. 

As regards internal structure, the first difference is the absence 
of the corpus callosum in the inarsupialia and the monotremata, 
as well as in the classes of vertehrata below, whilst it exists in ail 
the other mammalia. The aqueduct of Sylvius, a simple canal 
perforating the corpora- quadrigemina in Man and the majority of 
the mammalia, is a C£ivity, or rather a sujapleraentary ventricle 
in tlie kangaroo. The anterior and middle cornua of the lateral 
ventricles exist in all the mammalia ; the posterior or occijjital 
cornu is peculiar to Man, to the monkey, the seal, and the porpoise. 
Professor Owen thought that the absence in antlnopoids of this 
cornu, of the hippocampus minor belonging to it, and of the 
occipital lobe in which it is hollowed, constituted a distinct cha- 
racteristic separating the ape from Man. On more careful examina- 
tion, however, he altered his opinion. Man and the anthropoid ape 
in this respect are alike. 

A characteristic of Man has also been sought for in the pre- 
sence of the mammillary tubercles, little round bodies situated at 
the base of the brain, and whose use is unknown. Y ain hope ! 
The chimpanzee, the orang, the gihbou, and the mbne possess 

them. 

The convolutions are wanting in fishes, reptiles, and birds. They 
are absent in a considerable number of mammalia, are tolerably 
developed in others, and very much so in many, as the porpoise 
and the elephant. Mr, Owen has proposed to make tiiem the basis 
of a fourfold classification; (1) Lyencephala, having the brain 

smooth and the optic lobes exposed; (2) Lissencephala, having the 

I 2 
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brain smooth, but Avith the optic lobes concealed ; (3) Gyren- 
cephala, with hut feAv convolutions; and (i) Archencephala, in 
Avhich Man alone i.s placed. Eut the other features of the organisa- 
tion do not move in ]Aarallelism Avith these characteristics, and the 
fourth class is only hypothetical.'^ 

Erasistratus of old Avrote that the convolutions are more numerous 
in Man, because he is supreme as the possessor of a mind and 
reasoning power. A. Desmoulins, in 1825, maintained that the 
number and perfection of the intellectual faculties in species as in 
individuals, are in proportion to the extent of surface of the hemi- 
sphere.s, and that this is in direct ratio to the number aird depth of 
the conA^olutions. M. Darcste started another proposition : that the 
convolutions Avere developed in a direct ratio to the stature, and that 
the smaller species most freq^uently have the brain smooth. Gratiolet 
took upon himself to refute him. Man, and then th .0 orang, the 
chimpanzee, the seal, the hear, the dog, the elephant, have the most 
complex convolutions ; Avhilst in the insectivora, the rodents, and 
the marsupials, generally less intelligent, they are scarcely Ausible. 
Neither the stature nor the volume of the body has anything to do 
with the question ; the smallest dog has more convolutions than the 
most gigantic kangaroo, the seal more than the ox. There are 
exceptions, hut these are easily explained. The increased amount 
of the gray cortical siih.stance of the hemispheres is Avhat Ave must 
look for as evidence of a larger amount of activity. We must look 
for (1) The increase of the cerebral mass, and consequently, ccetens 
panhus, of its surface ; (2) The increase of the number of folds and 
windings, which alloAV of a much greater proportion of the gray 
substance being deposited in a given space; (3) The increase of 


improvement 


IJnle.ss 


we take account of aU these elements Ave must not he surprised if 
there are exceptions, hut the general fact remains — the amount of 

intelligence in mammalia is in proportion to the development of 
the convolutions. 

The consideration of the monkey tribe Avill noAv ent^ao-e om 


‘k it 


The Anatomy of Vertebratea” voL iii., "Mammals/* by E. Owen. 


London, 1868. 
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attention. From tlio ouiatiti, the lowest of the cehians, which has 
the brain smooth and only a trace of the ii3,sure of Sylvius, to Man, 
every variety is to he met with. In the sagoiiins, some convolu- 
tions are visible. Their number increases rapidly in the highest 
cebiaiis and the pitheciaus. In antliropoids, suddenly and almost 
without transition, they have a similar appearance to those of Man. 
All the principal convolutions are there, the type is the same, the 
difference is only in parts of a subordinate character, and in the de- 
gree of convolutions, wliich varies also in Man and is peculiar to him. 



Fig. 18, — Brain of pithocian— tlie giicnon or corcopitliecas— seen on its external surface, 
F, Frontal lobo ; T, Temporo-sphcnoiclal lobe; 0, Occipital lobe; S, FisHuro of 
Sylvius ; R, Fiaaure of Rolando ; V, External perpendicular fissuro A A, Aficeuding 
frontal convolution: at, as, First, second, and third autero-posterlor frontal 
eoiivolutionfi ; B,B,. Ascending parietal convolution, giving ongin behind to tlio 
superior parietal and the hifeidov parietal or curved fold, the latter turning round 
tlio fiasuro of Sylvius and the parallol buIcus, as in Fig. hi; ci and c 2, First and- 
Bficoiid external temporo-apUonoidal convolutions, separated by tlie purallcl sukus. 


“Between the smooth brain of ouistitis and the marvtdlously 


complicated brain of chimpanzees and orangs tlicre is a gap,” says 
M. Broca, “while there are hut faint shadow.? of difierenee 
between the latter and that of Man;” and further : “ The enormous 

and complex mass of convolutions in Dilan is composed 

of the same fundamental folds, united hy the .same eoimectioiis, and 
separated hy the same sulci. These primary convolutions, tlie.se 
essential parts, common and only common to all liuman brains, are 
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found without exception in the brains of the orang and the chim- 
panzee.” That of the gorilla is but little known,* 

A few words a.s to the changes which are exhibited as far as 
the inferior orders of cebians. 

The orbital region of the frontal lobe, which is flat in Man, is 
depressed in pithecians ; the sulcus of the olfactory nerve is want- 
ing; the angle which terminates the third frontal convolution 
behind is rectilinear, which has interest with regard to the faculty 
of language. The first frontal convolution is simple, as in the 
Hottentot Venus of Cuvier, and the idiot studied by Gratiolet, 
Avliile it is doulde in the orang and the chimpanzee, as in Man. 
The inferior parietal convolution should rather be called the curved 
fold, as it commences more in front and more distinctly curves 
round the terminations of the fissure of Sylvius and the parallel 
sulcus. The superior parietal convolution is very much reduced, 
particularly in the cynocephali. In the chimpanzee it forms a 
lobule as important as in Man. The external part of the perpen- 
dicular fi.s.sure is more open and more visible by the absence or the 
greater depth of the plis de passage of this I'egion. It follows that 
the occipital lobe throws , up above it at its upper part an oper- 
culum, whose amount of projection is less characteristic of 
infei'iority. The central lobule, very smooth in Man, .slightly so 
in the orang and chimpanzee, is smooth in the majority of pithe- 
cians and cebians, and is wanting in lemurs, as also in the other 
mammalia. 

The occipital lobe deserves especial notice. Its volume is 
generally in an inverse ratio to the number of the sulci and convo- 
lution.s. Almost entirely smooth in cynocephali, its luiiform sur- 
face contrasts so strongly with the rest of the cerebral surface in 
the macacque and the girenon, that Gratiolet compiared it to a cap 
covering the posterior extremity of the brain. The contrast is less 
in some semnopitheci ; some gashes are seen, which are weU marked 
in the gibbon, aiwl become in the chimpanzees and the orang very 
neaily as comi>lex as in Man. 


* Memoir already quoted, " Sur les Primates." 
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Owen discovered a cerebral characteristic of Man in the structure 
of liis occipital lobe j Gratiolet, in his .second xjU cle ^pa^mge, from 
the parietal to the occipital lobe. 

It is not a question of two inferior plis clc px-issage, they always 
exist. Thinner in gibbons and pithecians, they are thick in Man and 
the great anthropoid ajoe-s, and entirely fill up the inferior (or external) 
portion of the external perpendicular fissure. It is otherwise as 
regards the two superior de passage. They are .superficial, deei:», 
or altogether wanting, according to four types. (1) In Man and the 
ateles — the highest in the order of cehians — they are both supoerficial, 
hence the difficulty that students have in discovering the external 
perpendicular fissine which they traver-se. (2) The finst is siijier- 
ficial and the second deep in the orang, the gibbon, and the senino- 

(3) The first is wanting and the second i.s deep) in the 
chimpanzee, the macaque, and the cyiiocephalns (the gorilla lia.s not 
lieen studied in tlii.s respect). (4) Both are deep in tlie guenons. 
The three anthropoid apes which have been .studied differ, then, 
from Man, in that the second fold is deep. There is .some doubt as 
to the first fold being absent in the chimpanzee ; it was present in 
the subjects studied by Bolleston, Marshall, and Turner. Notalily, 
in two, the finst fold was present on one side and not on the other ; 
wdiile, by way of compensation, the second -wa.? deep on one side 
hut superficial on the other : according to ]\I, Broca it should 
always exist on one side or the other. Moreover, in Man, even in 
individuals of sound mind, one of the superior deimssage may 
be deep on one side or wanting, and the other at the same time he 
feebly developed. Does not all this prove that these are only 
changes or gradations of develoimieut from tlie healthy man to the 
anthropoids, the cebians, and the pithecians 1 Eelative to antliro- 
pioids we can only come to one conclusion, namely, that they are 
not more separated from Man by the character of their plis de pm- 
sage than from the monkeys next in order, and that in thi.s, as avell 
as in everything relating to the convolutions, they are found to take 
their place with Man at the liead of the series. 

If the differences hitherto established in the morphology and 
anatomy of the brain of Man, as compared with that of animals, are 
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not sixcli as we should, have desired, what we are about to say with 
respect to its weight and mass, and what we have already said on 
the subject of the cranial capacity, will he sufficient to satisfy the- 
warmest advocates of human supremacy. 

The weight of the encephalon varies in the adult man of sound 
mind from 1,830 grammes, which was the weight of Cuvier’s 
brain, to 872, which is that of a Bosjeswoman studied in England 
by Mr. Marshall : hut these are exceptional cases. According to 
Huschke, its mean weight, at the age of 30 or 40 years, in the 
white race, and when the organ has attained its full growth, is- 
about 1,410 in men, and 1,272 in women. The weight varies, 
moreover, according to height, sex, age, intelligence, and occupa- 
tion. Let us rapidly run over the principal results obtained on 
these points, in order that we may not have again to recur to 
them. * 

The encephalon is heavier in tall persons than in short. In five 
men having a mean stature of 1'74 m^itre, the brain was 96 grammes 
heavier than in five other short men, whose mean stature was 1 'Gfi 
m^tre. The difference of weight was 6 per cent., and corresponded 
exactly with the difference of stature. The same result has been 
obtained in reference to women. 

The brain is lighter in the woman than in the man : the former 
weighing 100, cceter is paribus, the latter would weigh 112, accord- 
ing to Huschke. This difference is only attributable to the fact 
that usually she is less in height. Parchappe has shoxvn that 
the height of the woman is to that of the man as 92 -7 to 100; 
whilst the weight of her brain would be as 90 '9 to 100. The 
brain, then, is lighter in the woman, and we may add, that it is so 
at all ages. 

The tables constructed by Broca, with materials furnished by 


* “ Sur le Foicla da Cerveau,” by L^lafc, in “ Joiimal des Conn. Medico- 
Cftiinirg. voL t., Paris, 1837 5 “ Eecherches sur TEncepbale/* by Parchappe^ 
Paris, 1836; “ Ueber die Typischen Verschiedenheiten der Windungen der 
Hemisphiiren nnd uber die Leiire vom Hirngewiolit,” by Bud. Wagneiv 
Gottingen, 1860; “Disoussiou sur le Oerveau,’* by Broca, Gratiolot,., 
Dareste, &o., in “Bull. Soc. d*Anthrop.,“ yoL ii., 1861. 
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Wagner, of the weight of 347 healthy hmins, prove that this organ 
goes on increasing up to 40 years of age, that it remains stationary 
up to 50, and decreases afterwards. After the age of 60 years men 
had lost from 5 to 7 per cent, of maximum weight, and women 
from 4 to 7. Gratiolet has shown that the cranium of the infant 
is more elongated at birth, that it enlarges suhseguently in the 
temporal regions, and that it goes on developing in front : it ought 
to be the same with the brain. 


The brain increases, ccuteris paribus, in proportion to the vas- 
cular activity of which it is the seat. This is the reason that 
the brain of certain criminals and lunatics is so large. But of all 
the kinds of activity, that which has reference to the special design 
of the organ has the most influence. Such is physiological activity,, 
of which intelligence is the result. The weights taken hy Ldlut, 


men 


of which intelligence is the result. The weights taken hy Ldlut, 
Parchappe, and Wagner, clearly show this. The labouring men 
studied by Parchappe had the head longer than his “ distinguished 
men.” So with the internes of the hospital of Bicetre measured by 
M. Broca, relatively to the officers of the institution. The cranial 
capacity of Parisians from the twelfth to the nineteenth centmy, 
has increased to such an extent that we may be allowed to attribute 
it to the progress of civilisation. The cranial capacity is greater, 
Gcsteris paribus, in the white race, less generally in the negro races, 
less stih in the lowest among them. The brains of idiots, and of the 
insane in lunatic asylums, are smaller and lighter than those of the 
employes and ordinary sick, or of persons suffering from acute mania. 
The enormous weight of Cuvier’s brain is in itself an argument. ITo 
less remarkable, though less largely developed, were the brains of 
Abercrombie, of Bruce, of Dupuytren, and other eminent persons, 


enormous weight of Cuvier s brain is in itself an arg 


by W ag 


The reason that the brain of the woman 


is lighter than that of the man is that she has less cerebral activity 
to exercise in her sphere of duty. In former times it was' relatively 


larger iu the department of Loz^re, because there the woman and 
the man mutually shared the burden of then- daily labour. The 
truth is, that the weight of the brain increases with the use which 
we make of that organ, with the exercise of certain professions ; in 
a word, with the degree of intelligence. The absolute mean weight 
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cif the brain at its maximum of growth, in men, is, in round 
numbers, about 1,400 grammes, in women about 1,250. With 
some few exceptions it i.s the heaviest of the mammalian series. 
We will give the figures farther on. 

They would, ho’srever, be of little value as regards the majority 
of mammalia if we did not take account of the stature or weight 
of the body. M. Sappey estimates the weight of the brain of 
the elephant to be from 1,500 to 1,600 grammes, and that of 
the dolphin about 1,800 ; and then it would be in proportion 
to the weight of the body as 1 to 1,500 in the former, and 
1 to 100 in the latter ; while in Man it is as 1 to 36, ac- 
cording to Cuvier, and 1 to 52 according to Colin. This may 
be so, but we do not think tliese figures are to be thoroughly 
relied on ; for the brain of a young Asiatic elephant in M. Broca’s 
laboratory weighed double, that is to say, 3,080 grammes ; the 
greater reason why we should take into our calculation the stature 
of the animal. In the list published by Cirvier, the weight of the 
])rain being 1, that of the body is from 48 to 105 in the ordinary 
monkeys; from 97 to 3G5 in the carnivora; from 520 to 800 in 
marsupials ; from 750 to 800 in two oxen. In a gibbon, according 
to M. Leuret,* it was 48, and in another, in M. Broca’s laboratory, 
18 ‘7. Most fortunately, we are able to make a direct comparison 
between Man and the three higher antlnopoids. If, on the average, 
they are a little less in stature, they are, on the other hand, stouter, 
so that the body, taken as a wdiole, agrees as nearly as possible. 
The anthropoid is generally a little more bulky, which, ccuteris 
'parihus, woidd necessitate his having rather a larger brain. It is 
true that we have not had an opportunity of weighing the brains 
of the great apes in a fresh state, but we may estimate the weight 
.sufficiently accurately by the cranial capacity, f Mr. Huxley thinks 
that the weight of the brain of tlie gorilla may reach 667 grammes, 
and M. Broca found that the weight of the one the cubic measure- 


* See “ Anatomy of the Nervous System,” by Leuret, vol. i., 1839, and 
the table at page 124'. 

t Mr. Owen, however, weighed the fresh brain of a gorilla : it was 15 
ounces = 425‘19 grammes. 
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nient of whose cranium he made with M. Alix, was 640 grammes. 
We ourselves should e,stimate that the meaUj without reference to 
sex, would be below 475 in the gorilla, and much lower still in the 
orang and chimpanzee. 


Proportions of different Parts of the Encephalon. 

M. BaUlarger has attempted to estimate the absolute extent of 
surface of the convolutions which is covered by the gray substance. 
He found it to he 1,700 square centimetres in Man, and 24 in the 
rabbit, M. Hermann Wagner calculated the amount of superficies 
in each lobe relatively to the total sup)erficies of the brain. It is to 
he feared that the re, suit of these efforts has not been of much im- 
portance, though they should he encouraged. The following are 
the mean proportions obtained by M. Wagner ; 



ail . 

Oning, 

Frontal lobo 

43*6 

3 Cr 9 

Parietal lobe 

16*9 

25-1 

Temporal lobe 

21*8 

19’6 

Occipital lobe 

... 17-7 

18'5 

Total surface 

... lOO’O 

... 100-0 


We have more to exjiect from the relation of the cerebellum to 
the hemispheres. The weight of the former in the man is about 
179 grammes, and in the woman 147 grammes, according to Par- 
chappe, and 176 in Man, according to Ldlut. This weight being 
expressed by 1, that of the hemispheres would he 15-5 in the man, 
and 13 '9 grammes in the woman, according to Parchappe, and 15 -5 
also in the man, according to Ldhit. It is the same Avith animals ; 
in the saimiri it is 1 4 ; mdne, 8 ; magot, papion, and coita, 7 j ouistiti, 
6‘3,' macauco, 4-6; gibbon, 4-4 grammes, among apes; and the 
hedgehog, 12; hare, 14-3; ox, 9; horse, 7; sheep, 5; mouse, 2, 
among the mammalia {Leuret). It follows from this that the 
human cerebellum is lighter in proportion to the Aveight of the 
brain, and if Ave put aside three of the 44 examples of Leuret, 
that Man would he found to have the advantage in this respect, as 
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well as witli regard to the entire weight of the encephalon, At- 
tempts have been made to compare the weight of the encephalon; 
with that of the spinal cord = 1*10, hut the comparison has not 
been carried out in Man. The following figures, borrowed from 
M. Colin, have been drawn np in reference to this cinestion, and^ 
to those preceding as to domestic animals : 


IS stallion B 
IS marcs 
17 doga 
6 oats 

3 ozen 

4 asses 
3 hogs 


Weight of 
the 

encephalon 

633 

598 

83 

28 

509 

368 

123 


Weight of tho 
body. 

Encephalon = 1. 

633 

583 

212 

106 

648 

332 

659 


W eight of tho 
two hemispheres. 
CerebeUuin= 1, 

6*9 

7 - 4 
8’5 
6-1 

8 - 2 
7-2 
7-5 


Weight of tho 
encephalon. 
Spinal cord = 1. 

2- 3 
2'3 

4-7 

3- 4 
2-4 
2-9 
2-3 


One of M. Colin’s conclusions deserves to be considered side 
side with that arrived at by M. Dareste. lie says the smaller 
species of animals have the brain more developed than the larger. 
The mouse, for example, has, in proportion to his body, more brain 
than Man, and thirteen times more than the horse, and eleven 
times more than the elephant, M. Dareste infers that the smaller- 
species generally have the brain smooth. The two propositions, 
mutually agree. The convolutions have less tendency to be 
developed in the smaller species, supposing the fact proved : because 
their brain is larger, this was superfluous. Thus the same result is 
arrived at by different methods of proceeding. 

Lastly, Soemmering has conceived the idea of comparing the- 
hiain with the nerves which proceed from it. The relative volume 
of the former would be considerably greater in Man; the apes 
would come next. “ The largest horse’s brain that I have Aveighed,” 
says he, “ Avas one pound and seven ounces, and the smallest man’s,, 
two pounds five ounces and a quarter, notwithstanding that the 
nerves at the base Avere ten times larger in the former, although tha 
difference in weight hetAveen the two brains was at least fom-teen. 
ounces and a quarter,” 
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Measurement of the Brain. 

This has not yet been practised to any extent except on aninials. 
Scenimei'ing and Ebel have compared the width of the medulla 
oblongata, at its union with the protuberantia annularis, with the 
maximum width of the brain. Leuret has taken the relative 
•dimensions and situation of the corpus callosum and the cerebellum. 
Cuvier has given the width, the height, and the maximum length 
of the brain in 38 mammals, Leuret applied himself to the width 
in relation to the length, talcing his measurements, not on the 
brain, but on the interior of the cranial cavity. We can speak 
highly of this method, when we employ the special instruments 
invented hy M. Broca, which allow of all the details being measured 
without injuring the skull by making a section. In a first group, 
including the kangaroo, the guinea-pig, and the heaver, the two 
diameters are equal; in a second, consisting of the majority of 
the rodents, the elephant, the porpoise, and the whale, the trans- 
verse diameter is greater than the antero-postcrior ; iti a third, 
•embracing the monkey tribe, the carnivora, the solipeds, and the 
ruminants, the antero-posterior diameter is the longer, as in Man 
The relation of these two diameters, the transverse and the 
antero-posterior, is worthy, in our ojhnion, to have a place a.ssigned 
■to it in Zoological Anthropology, under the name of cerebral index. 
A few calculations from Leuret’s tables are subj oined. 


Papio (mandril) 

• » • 


• 4 ♦ 

4 4 4 

75 '8 


Macacque 


«• « 

• 4 4 

« 4 4 

80-3 


Mandril 

t f « 

f • 4 

4 4 4 

« • 4 

83-2 


Maoauco (maki) 

4 « > 

• « 4 

« 4 4 

« 4 4 

86-3 


Horse 

t » 4 

• 4# 

4 4 4 

4 4 4 

84-6 


WLite bear 

f « V 

• • 4 

4 4 4 

4 f • 

84-6 


Gninea-pig 

• • 1 

It! 

• 44 

4 4 4 

100-0 


Phasoolomya (wombat) 

• 4 4 

444 

« 4 t 

102-6 


Porcupine 

4 4 4 

4 f f 

4 4 4 

4 4 4 

128-1 


Whale 

i 

444 

4 4 4 

4 < « 

146-7 


3 dogs 


4 44 

4 4 4 

4 4 4 

76-0 to 

99-9 

3 kangaroos 

• • • 

4 44 

444 

4 44 

86-2 „ 

100-0 

2 seals 


4 44 

44< 

4 4 4 

97-6 „ 

112-6 

3 hats *«« 


#•4 


44t 

122-2 „ 

126-0 

2 elephants 

4 4 4 

414 

4 44 

4 f 1 

136-9 „ 

146-7 
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Three forms of brain, then, would find place in the mammalian 
series, as there are three sorts of human crania — viz, the long, the 
intermediate, and the broad. But here the lines of demarcation 
Tjetween each form would be changed. Those Avhich we shoidd 
call doliohocephali (long heads) 'ivould be below 90, the inesati- 
cephali (middle heads), from 90 to 110, and the brachycephali 
(short heads), above 110. 


Rudimentary Organs and Reversive Anomalies, 

In the necessarily rapid examination which wo have just made 
of the characters by Avhich Man differs from or approaches to 
animals, we have only taken into consideration those which are 
constant and exist in all individuals. But there, are others which 
unexpectedly make their appearance in all the races of Man, and 
more frequently in those reputed inferior, concerning which we 
ought to say a few words. We refer to what are called the rudimen- 
tary organs, and anomalies. In the hypothesis of a transformation 
by a certain process from forms relatively inferior into tliose of a 
higher and more perfect character, they take the name of reversions, 
Avhich is meant to convey the idea of a relationship in the past 
between organisms now divergent, and bearing upon the question 
of the affinity of Man with the other mammalia. 

As examples of rudimentary organs in animals rve may mention 
the germs of teeth in the fmtus of the whale, and those of the upper 
incisors in ruminants, although these organs are never developed, 
and appear to be useless ; the teats of all male quadrupeds ; the 
eyes of sightless animals, or those species which pass their lives in 
dark caverns, or inhabit the fathomless depths of the ocean ; the 
two needle-like ossicles on the sides of the single metacarpal or 
metatarsal bone of the horse, which represent the other meta- 
carpals or metatarsals which have disappeared •, &c. 

Examples are numerous in Man. The semilunar fold at the 
internal angle of the eye, so marked in some pensons, would repre- 
sent the remains of the third eyelid of marsupials, the -walrus, 
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Tlie vermicular appendix of tlie largo intestine, which seems usele.ss, 
and is occasionally the cause of death, is the representative of an 
organ which is enormous in herbivorous animals, and in the koala 
attains a length three times that of the body. The muscles of the 
ear, ecpially useless, although sufficiently developed in some indi- 
viduals to enable them to move the cartilage, are merely vestiges 
of a very well-marked apparatus in animals. The sub-vomerian 
hone of Eambaud, in like manner, is the remains of the organ of 
Jacobson, and is very much developed in the horse, as also in some 
apes, ifeo. Anomalies are still more frequent in Man. We may 
mention the bifid, and even the double uterus ; the former repeating 
the horned uterus of the rodent, or the elongated and angular uterus 
seen in some ordinary monkeys and lemurs ; the latter the double 
uterus with two orifices of marsupials. "We may mention the per- 
sistence in the adult of the suture which divides the malar hones 
into two, as in some apes and other mammalia ; that of the median 
frontal suture, as in the maj ority of the loAver mammalia ; the ap- 
pearance, once in a hundred times, according to Mr. Turner, of the 
super-condylcan humeral foramen peculiar to various animals, 
through which the principal nerve and artery of the limb pass ; 
the altogether simian conformation of the cartilage of the ear ; ifec. 

In the muscles especially reversions are common. Traces of the 
cutaneous muscle are seen in the armpits and on the scapulm, as 
well as on the head and face j the sternal muscle of mammalia Ava.s 
seen in 18 out of 600 men ; the ischio-puhic muscle, constant in 
the majority of male animals, was noticed in 19 out of 40 men, and 
in 2 out of 30 women ; the elevator clavicuke of most apes in 1 
out of 60. M. Chadzinski, in the “ Revue d’Aiithropologie,” ha: 
given many examples of simian arrangements in Man. Mr. J 
"Wood found in one individual as many as seven examples oi 

muscles peculiar to certain apes. 

Whatever interpretation may be given to these facts, they estab- 
lish a link between the type of organisation of Man and that of 
animals. A tliird order of facts has been brought together, namely, 
those which we term teratological, and of which we shall speak by- 

and-by. 
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CHAPTER IV. 

PHTSIOLOGIOAL CfHARAOTEMSTICa — DEVELOPMENT OP THE BODY — 
EMBRYOGENY, SUTURES AND EPIPHYSES, TEETH DETERMINA- 

TION OP THE AGE AND SEN OP THE SKELETON — GENERAL AND 
SPECIAL PUNOTIONS — PSYCHICAL MANIFESTATIONS, FACULTY OP 
EXPRESSION. 


Hitherto "vve have been engaged with anatomical characters, that 
is to say, with those relating to the organs as seen after death. 
We shall now consider the physiological, or those exliibited in the 
living subject, the result of the growth and development of those 
organs. Their history commences from the period when the first 
lineaments of organisation were planned, continues through the 
various phases of -existence, and exliibits to us Man moving and 
thinking, up to the period when motion and thought cease. 


Development — Age. 

Our first entrance into life is unostentatious, and in no way 
diflurs from that of animals. Enclosed in an ovum of the same 
character as that of all the oviparous or viviparous mammalia, 
nothing then distinguishes the future monarch from the humblest 
pariah — ^the lord of creation from the ape or the kangaroo. The 
researches of Wolf in 1759, of Oken in 1806, of Baer in 1819, 
of Coste, &o,, have put this beyond contradiction. 

The ovum at first is a simple cell, a microscopic point, which is 
composed of an albuminous substance, or vitellus, and of a nucleus, 
or germinal vesicle, enclosing within it a nucleolus, or germinal 
spot. Tinder this form it is thrown off from the ovaries, tra-verses 
the oviduct, passes into the uterus, aud, if it becomes fecundated, 
is there developed. The ceU then becomes divided into two, into 
four, and gradually into an infinite number of cells, which increase 


fom 


At one 
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point tliere afterwards appears an opacity, wHch becomes elongated 
and divided into tlrree leaflets. This is the rudiment of tlie future 
being, whether man or dog. The external leaflet will become the 

4 

skin and cerebro-spinal axis, the uiternal the digestive 


mucous 


membrane, the middle the parenchyma from which the various 
organs are formed. The multipheation of cells continuing, a 
primitive line is drawn, which has at one of its extremities an en- 
largement, upon which before long are seen five ampullse. The 
line is the spinal cord, the enlargement is the brain, the anterior 
ampulla will he the hemispheres, the second the optic thalamus, the 
third the tuhercula quadrigemina, the fourth the cerebellum, and 
the fifth the medulla oblongata. 

According to the variable development of these rudiments, 
results, by degrees, the special genus or species. At the foimth 
week the difference between the Man and the dog is inappreeia ble. 
The divergence only commences in earnest at the eighth week. In 
the human foetus the anterior ampulla becomes larger, in the foetus 
of the dog the caudal extremity elongates. 

At birth the infant weighs from 3 to 4 kilogranmies, and is 
5 0 centimetres in length ; Ms pulse is 140 in the minute ; a 
fine down covers his body; his pupils are generally open 
soon as respiration becomes fully established ; the thymus gland, 
an organ exclusively foetal, atrophies. He takes the |jreast up 
to the second or third year, or rather imtil the sixteen or 
twenty milk teeth have appeared. During the period of infancy 
the pulse ranges from 100 to 110, the respiration becomes propor- 
tionately slower, its movements being in relation to the heart’s 
pulsations as 1 to 3. At about 14 years, in our climates, puberty takes 
place in the hoy; his features become altered, the voice changes, the 
heard developes, and most important modifications take place in the 
genital organs. At the same time, in the girl, the breasts increase 
in size, the menses make their appearance. At 20 years adult age 
is attained ; growth stiU goes on ; the brain conthmes to he 
developed in proportion to its exercise, and attains its maximum of 
activity at or before 35 years. Soon decadence cominchces ; the 
faculty of reproduction iix the man becomes diminished. In woman 


as 
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the hail’ turns white and falls off ; the teeth become loosened from 
their sockets j the crystalline lens is flattened, causing the eye to 
become presbyopic ; the senses become dull ; the lung is emphy- 
sematous, the heart hypertrophied; the arteries become ossified; 
fat is infiltrated through the tissues, and death takes place naturally, 
without any struggle, from the moment that one of the three prin- 
cipal organs of organic life— the heart, the lung, or the digestive 
tube — loses the power to perform its function.* 

Except in some trifliug particulars, this is the same as regards all 
-ninTT i Tnali'a .. The organisation of Man, of the anthropoid ape, or of 


throu 


similar 


during which the process of reproduction goes on — and one of 
decay. These periods are of longer or shorter duration — that is the 
only difference. Of all these phenomena, those whibh are exhibited 
on the skeleton have the greatest amount of interest for the anthro- 
pologist. It is by a, thorough acquaintance with them that we 
determine with accuracy the age of bones, a problem not less im- 


anthropolo 


his laboratory than for the 


archaeologist who is desirous of ascertaining the date of his fossils. 

A few words, however, as to the head. Its proportions relatively 
to the body during the earliest periods of embryonic existence, or 
even at birth, are not what they are at a later period. At the 
second month of intra-uterine life the head forms one-half, at 
birth one-quarter, and at adult age one-eighth part of the entire 
body. The same may be said as regards the eontents of the brain- 

case. 

Growth of the Brain. 

\ 

Tlixoiif^hoiit tlie whole of the mammalian series this organ is 


^ M. Brooa divides the periods of human life as follows ; First infancy 
from birth to the end of the sixth year, when the first large permanent 
molar is cut 5 second infancy, from 7 to 14 years, on the emptloii of the 
Boooud molars; youth, from 14 to 25 years, when the basilar suture is 
oaaified, or the wisdom tooth is out 5 adult age, froroC 2S to 40, when the 
cerebral sutures begin to ossify ; ripe age, from 40 to 60 ; old age, beyond 
60 years- In craniometry, we designate, in a general way, under the name 
of adult, crania in which the basilar suture is closed. 
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smaller relatively to tlie rest of the body at hirtli than at the period 
of its complete development. In the newly-bom marsupial, Mr. 
Owen says it is less large in proportion than in the upper classes 

of mammalia. 

* 

The following figures of M. Welcker exhibit the cranial capacity 
in Man at different ages, and consequently the progressive volume 
of his brain : 


Men. 

Centimfefcreo. 


New-born infaub.,. 

At 2 months 
At 1 year 
At 3 years 
At 10 years 
From 20 to 60 years 


% » • 


I » • 


* ♦ * 
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4 4 4 


4 4 • 


4 4 4 
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Women, 

Centimfetres, 

360 


610 

860 

1010 

1250 

1300 


In anthropoids the development is less rapid : we are ignorant 
as to their cranial capacity at birth, but during the first dentition, 
in eight orangs, it was found to be 322 cubic centimetres, Avhile in 
16 adults of the same species it was 413, >SupposLng, then, that 
their first dentition takes place at the mean age of two years, the 
cranial capacity would increase 31 per cent, in Man from this period 

I 

to adult age, and 22 per cent, only in the orang. 

To dhviate the numerdtts disorders to which so considerable a 
development of the hrain would give rise, owing to the resistance 
of the walls of the cranium, the sutm’es which unite the hones 
preserve their softness a much longer time in Man, and do not 
begin to ossify until a late period, when there is no longer any 
probability of the increase of the, contents, and when cerebral 
activity is becoming' less. This leads us to speak of the action of 
the suturesy and of the^ chief means of ascertaining the age of a 


cranium. 


QtdjicaUon of the Granictl Sutures. 


The bones . pasSi; through three-phase^ corres 


periods of life. In the first,, the hone is soft, 

m ^ 4. 4 :♦ A • • 

in the second, it is osseofis, and continues so in every 


f feee 






in the 
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tMrd, or senile period, it becomes more dense, although, lighter and 
more fragile, the diploe in the flat bones is more spongy, the 
tnedullary canal in the long bones is of greater diameter, and the 
cells at their extremities are larger. Between the first and second 
period there is one of transition, during which points or centres of 
ossification appear in the middle of the cartilage, which gradually 
become larger and larger, and at last occupy the entire hone. These 
points are of two descriptions — ^the principal ones for the body, or 
diaphysis j the secondary for the extremities, or epiphyses, and the 
prominences or processes. 

Li the skull, the points of ossification first appear in the centres 
which coirespond with the bodies of the three cranial vertebra — the 
ba.silar process of the occipital, the posterior sphenoid and the 
anterior sphenoid, then in the lateral bones and in those of the 
vault. It is well to know the period at which the secondary 
portions become united, so as to be enabled to judge, in certain 
circumstances, if the development has proceeded regularly. Thus : 


third 


united 


What 


the interparietal suture is closed. 

At the eighth or ninth month of foetal life the body of the 
anterior sphenoid is iinited to the body of the posterior .sphenoid. 

About two months after birth, the false suture which separates 
the basilar portion of the occipital from the two condylean jrortions 
is closed. 


About the fifth or sixth months the body of the posterior 
sphenoid is united to the greater wings. 

About a year, the three portions of the temporal — the petrous, 
the mastoid, and the squamous — ^become anchylosed. The two 
halves of the frontal also. The suture which they form when 
they are persistent in the adult, is called the medio-frontal, or 
metopic. W e have noticed tlus abnormal persistence in 68 out of 
611 Parisian skulls which we Have examined « 1 in 9’66. 

About the third or foiiith year, the styloid process becomes 

united to the temporal^ unless it continues separated from it during 
the remainder of life. 
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Aljout the fifth or sixth year, the sutiu-e which separates the 
external occipital portion of the occipital shell is clo, 5 ed. 

The true sutures are the coronal, the sagittal, the lambdoidal, 
the temporal, and the spheno-parietal, spaces being formed at their 
junction, which are designated by the name of fontanelle,?. The 
exact period at 'which the process of ossification is completed at 
their edges is doubtful. The sagittal and coronal sutures close 
very soon after birth, and before those of the base. The bregmatic 
fontanelle, except in eases of disease, is always closed before two- 
and-a-half years of age according to M. Bouvier, and sooner 
according to M. Eroca. 

The suture which ■unites the occipital to the sphenoid is 
sometimes wanting in animals, sometimes it remains persistent 
through the ■whole of life : in Man it passes immediately from 
the cartilaginous to the osseous state at from 18 to 22 years of 
age. 

All these data serve to determine the ago, hut it is at their third 
phase, "when other parts of the body fail to give ns any information, 
that the examiaation of the sutures becomes valuable. 

At this moment the serratures become obliterated, the hones 
■which are in contact become anchylosed, the suture is synostoscd. 
This synostosis, one of the first signs of age in the skeleton, may in. 
some cases he produced more quickly by disease. There is, then, 
no adult or stationary condition of the suture, and the younger the 
individual the more serious the disorders •which result from it as 


regards the development of the cranium and the brain. We shall 
consider this subject further ■VThen speaking as to pathological 
characters. The spot where synostosis first appears during the 
progress of age varies. The most frequent is at a point on the 
sagittal, at the union of its posterior fifth 'with its anterior three- 
fifths, 'where the suture is clearly marked, ohelion. At other times 
it is at the extremities of the coronal, near the temporal ridge, or 
lower down, at the junction of the four sutures, in the form of the 
letter H. The second or third spot is on the lambdoidal suture, 
the synostosis appearing at first in the middle of one of its. 
branches, or as an extension of the sagittal ossification. The fourtli. 
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point is the coronal suture, close to the bregma. The fifth is on 
the squamous suture of the temporal.* 

In a word, if the suture is entire, the individual is about 35 
years of age or less. If the posterior sagittal point is commencing 
to close he is about 40 years. The ossification of the coronal 
suture close to the bregma would show that he was 50 or more. 
If the temporal suture is closed he would be 66 or more. As 
regards intermediate and subsequent ages we examine as to the 
extent to which complete closure has taken jdace at each spot, and 
also as to other matters, of which we are about to speak. 

The definite period of ossification of the sutures moreover varies 
very considerably. It sometimes takes place partially and very 
early in life ; at others it is retarded. The more the brain is 


M. 


In 


idiots it takes place early. It varies according to race. In the 
white races tlie ossification generally proceeds from behind for- 
wards. In the negro races it is the reverse, according to Gratiolet, 
that is to say from before backwards. This latter statement is 
somewhat hasty ; and without going so far as to deny it, we should 
say it cannot be looked upon as universally the case. 

If the brain-case at the period of birth is very large, the face, on 

the other hand, is smaU, and makes increase, especially in the 

maxillary region, as is shown by the enlargement of the facial angle 

and of the angle of prothagnism, from infancy to adult age. The 

development for the most part takes place in the alveolar arches, at 

the part coiTesponding with the molars of the second dentition ; 

they become elongated from behind forwards, and increase in height 
and thickness. 

A phenomenon the reverse of this takes place when the teeth 
fall out naturally in the progress of age ; the edges of the alveoli 
come nearer together and become absorbed, and the alveolar border 
loses its height and thickness. Two anatomical results are the 
consequence : (1) The mental foramen, situated in the adult at an 


1870. 


Senile 
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equal distance from, or a little nearer to, the two borders of the 
bone, appears in the old man gradually to come nearer to the 
superior, a circumstance of which M. Broca has taken particular 
notice in his interesting memoir, published in 18d8, on the bones 
of Celestines, (2) The angle which the horhsontal makes with the 
posterior branch of the lower jaw becomes widened, and hqs a 
tendency to return to that which it was in infancy. This angle at 
birth is from 170 to 160 degrees; it descends to 150 and 130 
during the first dentition ; then to 1 1 5 degrees during the second 
dentition ; ajoproaches a right angle during the adult period, and 
returns to 130 and 140 degrees in old age (Hu'tnph'y). Thence a 
series of characteristics which, even in solitary maxillse, enables us 
to ascertain approximately the age of the individual. Besides 
those furnished by the cranial sutures, there are others drawn from 
the" eburnification, or the unequal atrophy of the malformed 
cranium, as well as those from the teeth ; all appearances on the 
head, so probably indicative of the same fact as regards age, as to 

4 

be looked upon as certainties. 

The maxillary apparatus is not the only portion of the face which 
assumes various alterations of phase during life. The brain cavities 
do the same in a less degree. Thus the frontal sinuses connected 
with the olfactory apparatus are rudimentary in the infant, wery 
largely developed in the adult, and become atrophied in old age, 
AU the sinuses of the face, moreover, iucluding the mastoid cells, 
obey the same law — they do not arrive at their full development 
until after puberty. 


Evolution of the Teeth. 


Of all the methods in use for the purpose of determining the age 
of a cranium, particularly before the .adult period, those derived 
from the examination of the teeth are the most satisfactory, iheir 
evolution is dividM into two periods; 'the more important to define, 
in that we haveffltb- other data from which to form an idea as to the 

♦ t 

relative age of the monkeys imported into Europe. The duration 
of the first period, in Mon is about 24 months,, when; thei who^^ of 
the milk or temporary teeth are cut; that of the second is six 
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years, when the permanent teeth appear. The wisdom teeth we do 
not take into consideration, as often they are not cut at all. The 
following table shows the mean, period of the eruption of each 
tooth. It thus appears that from tlnee to five years Man has the 
minimum number of 20 teeth ; from seven to twelve, 24; from 
fourteen to sixteen, 28 ; and later on, the maximum number, 32, 
not reckoning anomahes in the shape of supernumerary teeth. 

% 

JEruption of the Teeth in Man. 

Tkmporaht ok Deciduous Teetbc = 20. 

Cruveilhior. Mrtgitot. 


Incisors, middle lower 

* • • 

4th. to 10th month 

4 4 $ 

4 4 A 

6 mouths. 

» » upper 

«4I « 

A little after 

• 4 4 

4 4 4 

4 4 4 

10 


,, lateral lower 

4*4 

8th to 16tk month 

4 « 4 

• 1 4 

16 

n 


n • 4 

A little after 

* ♦ 4 

• 4 4 

• 4 4 

20 


Molars, first siffift, lower... 

15th to 24th month 

4 » 4 

14 4 

24 

i> 

„ „ „ upper... 


— 

4 4 4 

• 4 4 

26 

)) 

Canine 

4 4 4 

20th to 30th month 

» » 1 

30 to 32 


Molars, second small, lower 

28th to 40th month 

• 4 4 

• • 4 

23 


„ „ „ upper 

4 


— 

4 4 4 

4 4 4 

30 

ii 


PiiRMANENT TeETH = 

= 32. 







Cmveilhier, 



Magitot. 

Molars, first large ... 

t « 4 

7 years 

• 4 4 

4 4 4 

6 to 

6 years. 

Incisors, middle, lower 

4 4 1 

6 to 8 „ 

4 4 4 

4 4 4 

4 4 4 

7 

9 

„ „ upper 

» 4 • 


4*4 

• 4 4 

1 • 4 

— 

• 

„ lateral ... 

... f 

® )> j» 

4 • 4 

4 « • 

14 4 

8i 

if 

Molars, first small... 

• 4 4 

9 » 11 „ 

• • 4 

14 4 

9 „ 

11 

i) 

„ second small 

4 4 4 

11 „ 13 „ 

4 4 4 

4 4 1 

4 1 f 

11 

it 

Canine 

♦ 4 4 

10 „ 11 „ 

4 4 4 

14 4 

11 „ 

12 

it 

Molai's, second large 

4 4 4 

12 14 

• 4 4 

• 

• 4 4 

12 „ 

13 

it 

„ third large, or dentes 







sa;pienti(S 

4 » 4 

18 „ SO „ 


4 4 « 

* 

18 

25 
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With the skuU before us it is generally easy to determine the 
age before 18 years. Sometimes, in the interval between the two 
periods of eruption, search must be made at the bottom of the 
alveolus, or we must judge from the projection of the anterior sur- 
face of the alveolar border, as to the time when the tooth is about 
to make its appearance. In old age, when the teeth naturally fall 
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out, 'vve shotild look to see how far the alveolus is closed or filled 
up. Tke molars fall out first. We may guess the prohaWa age on 
tlie inferior maxilla by the number of empty alveoli, by tke 
amount of absorption of the alveolar arches, and by the senile 
indications already mentioned. 

There is another method of ascertaining the age, namely, by 
examining the amount of wear and tear of the teeth. Tbe 
deciduous as well as the permanent teeth wear out, but the latter 

of use. The 


length 


>• 


molars and canines are generally the most worn, but in the inferior 
or prehistoric races the incisors are frequently worn down one-haH 


or f onr-flf tbs of tb eir hei ght. 


down 


wear : in tbe first, the enamel is alone worn ; in the second, the 
tubercles of the crown have disappeared and the ivory is exposed ; 
in the third, some portion of the height of the toothqs reduced ; in 
the fourth, the wear has extended to the neck. The last is seen in 
old age, hut it is more often the result of particular habits, as that 
of cbe\ving the betel-nut, among the Malays, or working with, the 
teeth on skins, among tbe Esquimaux. The tubercles of the first 
molar are soon worn down, occasionally by the commencement of 
adult age ; those of the second molar are more persistent. 


In 


sutures 


to a balancing of probabilities : tbe condition of tbe 
the question in one way, the wearing away of the teeth or the 
character of the jaw in another : wo should take tbe mean. At two 
or five years one can scarcely be deceived ; taking the period from 

22 to 38 years it is more difficult to decide. 


Distinctive Oharaders of the Teeth. 

We cannot conclude this chapter without statiug the priuciples 
hy the guidance of which the archaeologist or the anthropologist 
may discover the alveolus to which any isolated tooth belongs. 
The teeth of the second dentition interest ns most iii this respect. 
The four kinds may he recognised as follows : the incisors are sharp 
at the edges, the canines have a single and conical point, the small 
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and large molars a flat and tubercnlated crown. The difficulty is 
to know to which jaw and to which side of the jaw they belong. 

In a general way, the teeth of the upper jaw are larger than 
tho.se of the lower, with the exception of the large molars, where it 
is often the reverse. The incisors may be recognised in the same 
way ; the middle incisors of the upper jaw, and the lateral of the 
lower, are the largest. The upper canines are not only larger but 
longer. 


The second character has a certain value. 


curve 


superior dental arch describes is ivider than the inferior, and its 
posterior branches are turned outwards, while those of the inferior 
arch are turned inwards. It follows from this that the two arches 
do not exactly agree, the upper incisors passing a httle in front of 
the lower, and the crown of the upper molars overlapping, on the 
outside, the ^|pwn of the lower. The wearing away, then, of any 
one or more molars begins on the inner side on the upper jaw, and 
on the outer on the lower. Hence, also, the plane of this wearing 
down is considerably obligue inwardly as regards the upper teeth, 
and oblique outwardly as regards the lower. For the same reason 
the sharp border of the lower incisors is worn slopingly on the 
anterior surface, which causes them to he easily recognised. 

The third character has reference to all the teeth, hut especi- 
ally to the incisors and canines, and then to the small molars. 
Of the two lateral surfaces of the tooth, the internal — when we are 
speaking of the front teeth — or anterior, wffien speaking of the 

side teeth — is relatively plane and vertical ; the other, external or 

* 

posterior, is swollen and convex, and slightly mammUlated close to 
the crown. — -(OoUgnon). 

The fourth character has sole reference to the molars, and is 
derived from the tubercles on their crowns — two on the small and 
four on the large molars. The largest tubercle on the small molars 
is on the outside ; the groove which separates them is somewhat 
deep in the upper, and is occasionally interrupted by the vestige of 
a third tubercle in the lower. Tbp four tubercles of tbe large 
molars are separated by a oross-shaued sulcus, and sometimes a 
fifth tubercle is noticed, Tbe wisdom tooth has usually only, three 
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tubercles — two external and one internal ; or its croira presents the 
form of the letter S, the posterior branch of which commences on 
the inside, and the anterior branch terminates on the outside by 
doubling upon itself. In reality, its tubercles exhibit the same 
arrangement as the adjoining great molar, but are less definite, and, 
as it were, rudimentary. 

The fangs furnish the last characters of which we shall speak. 
The small molars have usually but one, except the second upper, 
which has frequently two. The large lower molars have two fangs, 
an anterior and a posterior, which are curved slightly the one 
towards the other, and converge at the point, The upper have 
three fangs, one internal and two external, wliieh diverge, because 
the inferior border of the maxillary sinus passes between them 
(Broca). In the large lower molars, the fang which is behind is 
hy far the larger j in the upper, the intermediate one is the largest. 
The wisdom tooth has the same number of fangs as the adj oining 
molars, hut they are generally consolidated into one or two. 
Lastly, the fangs of aU the teeth, hrrt especially those of the 
incisors, the canines, and the small molars, have their points curved 
outwards or backwards in the direction crossing the arch. 

( GoUgnon), 


W 6 may add that the crown of the first large molar hears some- 


times a resemhlanoe to that of a small molar, and the first small 
molar to a canine, i The first large molar is the strongest, the third 
has the lowest crown. The milk teeth may be recognised hy the 
following marks ; they are bluish-white in colour, and not of the 
yellowish-hlue tint of those of the second dentition. The incisors 
and canines are smaller, and have shorter fangs. The two milk 
molars are larger than the two small permanent molars ; they are 
multicuspidate, and not biouspidate, having tliree tubercles on the 


outside and two on the inside. They 



tore the appearance of 

, If we 


large molars than ®^:4he smah molai^ succeed the: 

take, then, the head; alone, it is easy to dstermine the age ; if the 
rest of the; skeleton, with the, exception cff one or two WS 


/ . o 


arrive at the 6aine ;reauli;,i„lhe,:mdieatiQn^ demved, |rom the 

evoluMott of certain parts. 
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Ossification of the Long Bones. 


At the end of the fourth week of intra-uterine life, the points 
of ossification of the clavicle make their appearance ; then those of 
the lower jaw ; from the tlnrty-fifth to the fortieth day those of 
the femuPj the humerus, the tibia, the superior maxilla, the 
vertebrse, and the ribs ; about the fifti eth day those of the cranium ; 
and then — of which there is some doubt — of the scapula, &c. 
Ossification continues to go on; the points of the extremities, 
or epiphyses of the long bones, become united to one another, and 
then to the body or diaphysis. Of course the length of the bonia 
furnishes some evidence of the age, but the following data are 
preferable. The periods indicated represent the mean of the 
variations observed and recorded by authors : 


About 5 years, the scaphoid, the latest formed of the hones of the tarsus, is 

ossified. 
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19 


19 


99 


99 


the pisifornij the latest formed of the bones of the carpus, is 

OBsided. 

the three portions of the iliac bone are united. 

the inferior extremity of the radius is united to the body of 
the bone. 

the superior extremity of the ulna is united to the body of 
the bone, 

the lesser trochaufcer of the femur is united to the greater- 

the ooraooid process is united to the scapula. 

the oalcaueum is ossified throughout. 

the greater trochanter is united to the head of the femur, 

ah the points of the inferior extremity of the humerus are 
united. 

the epiphyses of the phalanges of' the fingers are united to 
the body of the bone. 

the superior extremity of the femur is united in its entirety 
to the shaft. 

the inferior extremity of the humerus is united to the body 
of the bone. 




the inferior extremity of the tibia is united to the body. 

the inferior extremity of the fibula ia united to the body. 

the epiphyses of the metatarsal bones are united to the 
body. 
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About 19 yeare, the superior extremity of the humerus is united to the 

body. 

the epiphyses of the metacarpal bones are united to the 
body. 

the inferior extremity of the femur is united to the body, 
the inferior extremity of the radius is united to the body, 
the inferior extremity of the fbnla is united to the body, 
the inferior extremity of the ulna is united to the body, 
the body of the sphenoid is united to the body of the 
occipital, 

the patella is completely ossified. ^ 
the sacral vertebroe are anchyloaed together. 
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the xiphoid cartilage is anohyloBed to the sternum, 
the coccyx is anchyloaed to the sacrum. 


It is said that during foetal life the body is developed more 
rapidly than the head. The extremities, M. Sappey says, aie 
formed from their free extremity to their root ; the greater part of 


m 


trunk; then the fore-arm and the leg, the arm and the thigh, 
successively make their appearance ; the divisions into fingers and 
toes appear the last. When first fully formed the various segments 
have not the proportions which they have at a later period. The 
femurs, small at first ia proportion to the hody, 


relatively large. 


with 


M. Hamy, taking 


the measurements of Sue, G-unz, Liharzic, and others, has shown 
that about the fourteenth day of intra-uterine life, the fore-arm of 
the European is longer than the humerus ; while from about two 
months and a half it giudually becomes smaller. At this period the 
length of the fore-arm, in proportion to that of the humerus, is 
as 88 to 100; at hii-th this relation is 77; and from 5 to 13 
years reaches 72, which it henceforth preserves. In the adult 


M 


arm 


and assume their true 


character at a later peridd. 


connected 


extremities 


JL 

The pelvis at hirtli is relatively narrov?, and, as a consequence, 
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degrees. 


the great trochanters appear more projecting. The angle which the 
neck of the femur makes with the body of the hone is very wide, 
and the two femurs faU almost perpendicularly. At adult age the 
pelvis enlarges; the trochanter femoris is less projecting; the angle 
of the neck is less open — from 125 to 130 degrees in the man, and 
approaching a right angle in the woman (HumjpJmj ) ; the shaft of 
the bone is very oblique, owing to the inferior extremity making 
an angle with the perpendicular, looking from above, of about 15 

In old age the angle of the neck is still diminished, and 
in the man reaches about 11 0 degrees ; the pelvis appears larger, 
and the great trochanters are less prominent; lastly, the curve, with 
its concavity looking backwards, is increased, 

"We may add, incidentally, that the angle of the neck is smaller, 
and the obliquity of the femur more pronounced in short men : it 
is the same in woman, according to Humphry. These two 
anatomical conditions of the femur — the obliquity estimated by 
the angle which its extremity makes with the vertical, and the 
angle of its neck with the diaphysis — have been the subject of 
special study by our colleague, Dr. Kuhff. His researches have 
been cairied out upon twenty-four femurs, and the following are the 
Lean results obtained in reference to these two points : 



Number. 

Angle of 
obliquity. 

Angle of 
neck. 

Cavern of La Lozere 

8 ♦« 

... 

126° 

DolmenB of La Lozere ... 

• ••• 6 .1 

19 11 1 . 1 

122 

Grottoes of La Marne 

19 . 

11 

129 

Gallo-Komana 

6 

II 12 999 

122 

Carloviugiane ... 


M 12 99« 

119 


maximum 


degrees of obliquity are 14 and 8 
respectively, and of the angle of the neck, 140 and 117 degrees. 


sinking 


ly with those of Mr. Humphry, 
diminution of the stature at an advanced 
neck. Another^ still morp. i-mrinT’tfiTit {« 


the subsidence of the intervertebral discs, which takes place for the 
most part anteriorly, whereby the whole of the trunk is bent 


forwards. 


thrown 
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of one vertelora and that of anotlier, which, tend to strengthen the 
column and to limit the incurvation. 

If the first task of the anthropologist, when called upon to give 
his opoinion upon human remains, is to deter min e their age, his 
second is to ascertain the sex. Both studies concern Man in his 
enssmble, and not Man in his ethnic varieties. It is of the latter 
fliRrAfoTfi that we shall sneak in this nlace. 


Sexual Differences in the SJceleton. 


There is no appreciable difference in the skeleton in infancy, and 
up to puberty ; its features are rather of a feminine character. At 
puberty, the line of demarcation commences, hut the characters 
are not thoroughly defined until 20 years of age and upwards. At 
about 45, or upwards, the distinctions of sex become less marked, 
and at advanced age are but trifling, though the general character 

of the skeleton is rather masculine. 

The principles which govern the sexual differences in adult age 
may be summed up in a few words. All the parts of the female 
skeleton are lighter and more frad; the general contour is more 
soft and graceful ; the erninencea, processes, or tubercules, are 
smaher and less marked. If there is one well-established physio- 
logical fact, it is this : that the asperities which serye for the 


in 


those muscles. Less marked in the studious man than in the 
labourer, these asperities are still less so in the woman, especially 


m women re 



towns. This law is so exact that we can 
tell by the degree of prominence of the crests and processes, what 


muscles the i 
judge as to 
pirominencesj 
in the man, j, 
insertion of 
divide the i 




was most, in , the habit of using, and hence 

As a sequence of these 

I .marks are more distinct 



grooves, 






of the 8 



temporal ridge, which serves superior-iy fp-r the 

uacle, and the transverse nc|ges, 



the scapu 
are more 


, ✓ 


m 


the 
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groove of torsion of the humerus is more visible, and the two S-like 
curvatures of the clavicle are stronger. In the woman, on the 
contrary, the external protuberance of the occipital, and the two 
subjacent curved lines which serve for the insertion of the muscles 
of the nucha — the anterior tubercle of the tibia to which the triceps 
femoris is attached— the tuberosity of the radius which gives 
insertion to the biceps of the humerus, are less prominent — the 
curved alveolar borders are mpre regular — the borders of the malar 




bone are less thick — the canine fossa is less deep. In a word, it is 
tolerably easy to determine the sex by the appearance of a bone ; iu 
the case of a long bone, we are rarely in doubt ; in a short bone, as 
the calcaneum, it is stiU. possible to do so. But we must not be 
surprised if we are occasionally at fault j by making a comparison 
between one bone and another, the difficulty wiU he cleared up. 
Suppose we took the clean-shaved head of any individual, the heard 
being removed, or the band, or foot, the rest of the body being 
concealed, anyone, particularly after a little practice, would be able 
to teU whether the part belonged to a man or a woman, though it 
might he sometimes difficult to do so. Both, whether spontaneously 
or by reason of the work in which they had been engaged, or owing 
to exposure to the air, would have all the appearances of the 
opposite sex. On the skeleton, a woman who had worked hard aU 
her life would have the bony prominences and the processes for the 
articulations of muscles h||je developed, probably, than a man who 

'"'i'/fli 

had not worked at aU. 

Let us consider two organs only. The woman has the crests of 
the nia larger and wider, in other words, the lips more prominent ; 
the suhpnhic foramen is of a triangular shape, while in the man it 
is irregularly oval ; the symphysis pubis is shorter, the suhj acent 
arch is broad-pointed, while in the man it forms a very acute angle, 
and the cotyloid cavities are more expanded. K a word, all the 
transverse diameters of her pelvis are increased, while in the man 
the vertical are the more so. In 113 male pelves, the maximum 
width to the length, or maximum height, was as 125*5 to 1000, 
and in the woman, as 135 to 1000. . The mean relative width to 
the height of the individual in each sex, is as 160 to 1000 in the 


y sv* 
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man, and as 174 in the woman ; that is to say, fourteen -thousandths 
more in tlie latter. 

The head of the woman is smaller and lighter, it.s contours more 
delicate, the surfaces smoother, the ridges and processes not so 
marked. The superciliary arches are but little prominent; the 
external half of the superior orbital border is thin and sharp 
{Broca). The forehead is vertical below, projecting above. The 
occipital condyles are small, as also the mastoid and styloid pro- 
cesses. The zygomatic arches are slender. The cranium in its 

ensemhle is less high and longer. The suhnasal portion of the face 

1 

is more prognathous in the rvliite races, less so in the black. The 
inferior maxilla is smaller, its posterior angles having no projecting 
roughnesses. The frontal sinuses are less developed, <fec. 

Of ah these characters the most important and dhe only ones- 
easy to measure are the smallness of tire head, the less capacity 
of the cranial cavity, and the relative lightness of tiro brain. Then 
the obliteration of the glabella, the throwing outwards of the 
superior orbital border, the smahness of the inion, the slight pro- 
jection of the occipital curved lines, and, lastly, the more abrupt 
angle, more nearly approaching a right angle, of the forehead at 

4 

the level of the frontal protuberances. T'ive times out of si.'c 
we may decide the question with certainty ; M. Mantegazza 


says 


nine times 


What 


should he preferred upon which to studjilhe races of Man 1 With 
Yau der Hoeven, we reply, those of men. bio one would be .so 
bold as to say that etbnic characters are best exhibited in 
the cranium of the infant ; hut the skeleton of the woman 
is intermediate between that of the infant and the adult man. 
Having considered the skeleton, w-e must take a brief glance 


function 


animals, f 


* P. Mantegazza, “ Dei Caraterri Seesuali del Cranio Umano,” in " Archio 
per I’Anthrop,,” vol. ii., 1872j A. Durean, “Des Caracteres Sexuels dn 
Cline Htmiain,” in “ Eevue d’Authrop.,” vol. ii,, 1873. 
f See Colin, "Traite de PEysiologie Comparee dee Animaui,” Two vols. 

Paris, 1871. 

Ii 
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The Temperature of the Body, 

Some degrees above zero (centigrade) in most animals termed 
cold blooded, as reptiles and fishes, is some degrees higher in birds 
and mammalia, wliieh are both warm blooded. Moreover, it varies 
but little in the latter. The temperature of Man (in the axilla) is 
3 7 ‘8 centigrade; that of the hare and squirrel is the same-; that 
of the horse is 38; of the ox, 38-5; of the bat and the whale, 
38-8; of the tiger and panther, 39 ; of the ordinary monkeys, 39 ’7 

{Nogues)-, of the wolf, 40 '5. 


The Pulse 

Varies considerably. It is from 70 to 80 in the minute in the 
adidt man; from 25 to 28 in the elephant; from 36 to 40 in the 
hor.se; from 45 to 50 in the ox; from 70 to 80 in the pig, the 
sheep, and the goat ; from 90 to 100 in the dog ; from 120 to 140 
in the cat ; 175 in the dormouse ; 200 in the mouse. 


Phenomena of Reprodu-etion. 

These exhibit still more marked differences. Three points here 
demand our attention, viz. the duration of gestation, the number 
of young, and menstruation. Generally speaking, in the mammalian 
series, the circumstances which are favourable to reproduction are 
in dhect ratio to the shortness of hfe. The smaller species carry 
their young a shorter period than the larger, and have a greater 
number of young at a birth. In the following list we see the place 
occupied by Man. He has two at a birth more frequently than the 
monkey tribe, and exceptionally he has three or four. 



Period of Gestation. 

Number oi 


Weeks. 

young. 

Mouse . . . 

<1 

10 to 15 

Hare 

• • * • • 4 % 9 * C ♦ t 

... 3 or 4 

Ferret; ... 

«•# 0 ■«« 

... 6 to 8 

Bog 

444 9 •«« 

... 6 or 6 

Liou 

14 

» # • « « 4 «lb JP « « 4 >11 

... 4 5 
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Period of Gestation. 

Number of 



Weeks. 

young. 

Eoebuck... 

• • » 

24 

... 2 

Maoanco... 

• • 4 

... 15 ... 

... 1 

MacacTifi IlliceBna 

... 26 

... 1 

Macacus Maimou 

... 34 

... 1 

Stag* 

« i 9 

... 36 

... 1 

Seal 

* t 9 

... 39 

... 1 

Woman ... 

4 t • 

... 39 

... 1 

Cow 

4 • • 

... 41 ... 

... 1 

Mare 

• • 4 

... 43 

... i 

Camel , . . 

• 4 • 

... 45 

... I 

Giraffe ... 

14 4 

... 01 

... 1 

Elej>liaufc 

• 1 4 

... 100 

... 1 


Menstruation is not confined to .-women, nor 


to the pithecian 


monkeys. The phenomenon is identical with that called “ rut " in 
animals. 


Duration of Life. 

✓ 

The mean duration of life in Man i.s at the present time, in 
France, §,hout 40 years,* and the ordinary duration from 70 to 80. 
Some individuals, exceptionally, live beyond 100 years. Beraud 
says, one in 3100 in England. Prichard mentions that in the year 
1799, Eastron had collected together 1712 cases of centenarians : of 
this numher, 277 had attained from 110 to 120 years; 117 from 
120 to 150; and eight from 150 to 180. He also gives a 


gre 


munber of 


equally 


The average 


ordinary cases. "With some exceptions, Man is the most highly 
favoured of the mammalia as regards longevity ; the reproductive 
faculty continues longer, and he enjoys a long old age. But is not 
this due to the care which he takes of himself? 
duration of life in Europe is increasing, while in countries where 
the people go about naked it is decreasuig. 

Among animals, longevity is generally less in the smaller species. 
The pig lives to the age of 9 years, the dog from 1 5 to 1 8, the 


* Snr le Pr4tetidu© Degdaereeceuce 

M. Broca, in “Bull. Acad. M4d,’* 1867. 


de la Population Pr»ii9aifie/* by 





148 


GHNEEAL FUNCTIONS. 


[Chap. iv. 


bear from 20 to 25,’^ tlie borse and tbe ox to 20, the camel to 45, 
tbe elephant from 160 to 200 years. As regards the three higher 
anthropoids, the average duration of life is from 40 to 60 years. 


Gen&'al Functions and Psychical Manifestations. 

Man inhabits every region of the globe, and inures himsel f to all 
climates and to all conditions of life. Whether at the pole or the 
equator, on the highest mountains or in the deepest valleys, in arid 
deserts or unhealthy swamps, nothing seems to daunt him. The 


Esquimaux 


There are 


those who hve and thrive in the Andes and the Himalayas, at an 
altitude of 4000 or 6000 mtoes and upwards ; and we find in- 
habitants even in those vast regions in which Livingstone travelled 
up to his middle in water. From 47 degrees cent. ( = 116’6 Fahr.) 
in the shade, as observed in Senegal, to 56 below zero ( = 100 degrees 
Fahrenheit below freezing-point) at the poles, are the extremes of 
temperature which he is able to support. Some animals readily 
adapt themselves to the most opposite conditions of climate, as the 
dog j others are unable to bear such changes, as the reiildeer, the 
bear, the lion, the whale. This is how the disappearance of certain 
geological species, as the megatherium, the mastodon, and the 
mammoth, is to be accounted for. The anthropoid apes live in 
communities in certaui circumscribed regions •, the gorilla and the 
chimpanzee on the west coast of Africa, at about 16 degrees north 
and south of the equator ; the orang in Borneo and Sumatra ; the 


India 


M. Schwein- 


fiu-th has discovered a new species of chimpanzee on the banks of 

Erne, Other species have been described. 


the 


White 


belonging to the tertiary epochs, in different parts of the globe, 
especially in France, We may remark that the anthropoids are 
only to be met with in hot countries. This power which Man 
possesses, of more or les.s readUy accustoming himself to any climate, 
is to be accounted for from the fact (1) That he is omnivorous 5 

A bear cubbed in one of the pita in Borne, is eaid to have reached the 
age of 47 years. 
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liimself 


weapons and implements. The Esquimaux subsists on oil and tbe 
llesli of seals j tbe Todas of tbe Nilgbenies on millr and pulse. 
Some tribes live on fish, and sbell-fisb, and take sea water as a 
beverage. Others mix clay witb tbeir food, while civilised nations 
obtain their supplies from all sources. Man cooks his food, but he 
does not despise the raw moUusk, or undressed fish, or the raw 
flesh of the mammalia. Unlike any other animal, he rears cattle 
and devotes himself to agriculture. He makes use of various 
animals, as the dog, the cat, the camel, and the reindeer, to sub- 


own 


black or white, are equally under his dominion. In this respect 
some animals imitate him— as the red ants in then treatment of 
the black ants. 

The majority of animals possess natural means of protection and 
defence. The gorilla has a fur peculiar to himself, powerfid canine 
teeth, and a muscirlar system of extraordinary strength. Other 
mammalia possess agility and swiftness in running, which enables 
them to escape from enemies. Man has nothing of the kind. 
“Haked and without weapons,” such is Linnaeus’s definition of 
him. All his various methods of operation he owes to his industry. 
From the remotest period he has made use of fire, and has manu- 
factured flint implements. The anthropoid ape has never known 
how to make use of a staff, to put up a fence, to make a fire, nor 
to construct a habitation which can he dignified by a higher title 
than that of a nest.* The negroes of the islands in the Indian 
Ocean, who live in trees, or sleep under bundles of sticks laid 
against a rock, do so from indolence or indifference, rather than 

4 

from incapacity. The lowest savages known have some notion of 
drawing ; they know at least how to make a cross or a round in 
imitation of objects which they see around them; and, for our 
part, we attach but little credence to the statement made by Old- 
field, that the aborigines of ’Westem Australia are unable to 


* Livingstone saw one of these enormous nests constrncted by the soko, 
one of the chimpanzees. AT. du Chaillu saw a sort of circular roofing in 
trees, constructed by another chimpanzee, the troglodytes calvus. 
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(li-stinguisli the figure of a tree from that of a ship. In the same 
region other travellers have observed, on the contrary, that they 
possess a certain amount of intellectual capacity. It -would have 
been -well if Oldfield had given some case in verification of his 
statement. 

Among all races of mankind there exists the desire to please, or 
the love of dress. In civilised countries it is more developed in 
the woman, among barbarous tribes it is more so in the man. Some 
tattoo themselves, or suspend various ornaments to their ears, or to 
the septum of the nose, while others dye their hair, or sharpen their 
front teeth mto points. Something analogous has been observed 
in domestic monkeys. Many tribes cannot count above two, 
and are less favomed in this respect than the magpie, which 
can count up to tliree, some say up to twelve. But all have 
some notion of number. A Boajesman, however, although in- 
telligent in other respects, was incapable of adding one and one 
together, 

Man is not to he distinguished from animals as regards his family 
relations. He is monogamous or polygamous, and the woman is 
similarly polyandrous. The gorilla and the chimpanzee are mono- 
gamous, very jealous of the fidelity of their partners, and very 
devoted in their attentions to them, Man, likewise, attaches him- 
self without hesitation to those of his own khidred. lie lavishes 


his care and love on his offspring beyond the period of lactation, 
and up to that when they are able to look after themselves. If 
this period should he prolonged beyond puberty it is owmg to the 
customs of society. The ceremonies which among all savage tribes 
mark the progress from infancy to manhood also mark the period 
at which Man acquires his independence. Maternal affection, 
with all its evidences of hhnd devotion, is, with rarest exceptions, 
universal. The father exercises authority over the life of his 
children ; he practises infanticide openly at his will and pleasure, 
in the same way as the son, at a later period, disencumbers him- 
self from his parents who have become a burden to him. The 


Todas destroy in the cradle aU then female children beyond a- 
certain number, as being useless, in the same way as they kill 
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Jill their male buffaloes but one, because they do not give milk. 
In a state of nature Man considers utility first, and refers every- 
thing to bis wants, his family, and so on. It must be confessed 
that in the social condition there is much of this sort of thing 
under a less rough exterior. Selfishness is well known to be the 
moving ininciple almost universally, and is only limited in its 
action by a fear of the law, or by education. 

Man lives in society because he is compeDed to do so, like many 
other animals. Being endowed with the faculty of language, and 
with exalted intellectual powers, he wants to exercise them, having 
in view also the more ready satisfying of his materiid wants, and 
the realisation of Efedarger amount of comfort. Emulation, which 
residts from this, is the most powerful cause of progress hi the 
physical, moral, and intellectual world. The larger the community, 
the greater the amount of rivalry ; and the more fierce the contest, 

the more rapid the progress, 

A great number of animals also seek the society of their fellow- 
creatures, and work in company, as the heaver, the buffalo, the 
Australian dog, the horse, the swallow, the bee, tlie ant. The 


in 


hanks of the river Liialaha. Many species of monkeys, like 
Man, select a chief, who directs their operations and to whom they 
submit. The howlers, or mycetes, belonging to the cebian family, 
hold meetmgs in which one of them speaks for hom'S at a time in 
the midst of general silence, succeeded by gi-eat excitement, which 
ceases as soon as the speaker gives the word of command. Other 
monkeys comliine together to plan an incursion; divided into 
detachments, some plunder and tear up roots, others make a chain 
for the purpose of carrying them from hand to hand ; others are 

placed as sentinels to keep watch. 


In 


and 


It has been remarked 




that if it happens that the troop is surprised, owing to the fault of 
the sentinel, there is a grand hnhhub in the neighbouring forest 
during the night, and on the morrow the body of one of the 


appearance 


his companions. 
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It Ras been said that one of the ebaracteriatics of man is religious- 
ness, that is to say, “the faculty of belief in sometbmg above 
human understanding.” Would it not be better to define it as an 
internal impulse, which prompts ns to individualise the unknown 
and to make him the object of adoration ? * 

Be it as it may, many, even among the most civilised, have 
neither this belief nor this imp)ulse, and are satisfied to live without 
troubling themselves as to that which they do not comprehend ; 
they have neither fear, nor reverence, nor gratitude — the three 
causes of religions conceptions. There are nations and tribes with- 
out religion and without any mode of worship, and who believe 
only in ivizards or fetich. It is true they make every form of 
superstition to subserve then* religiousness. But some African or 
Melanesian tribes have not even superstitions.f 

Neither good luck nor misfortune affects them in any way. If, 

It ia impossible to take religion in its atriofc sense aa the faculty of 
believing in a god ; if so, half of the population of the globe -vvoulcl be 
destitute of it. Talcing Buddhism alone, there are three or four hundred 
million votaries of this ‘^religion without God, foimdecl on charity amount- 
ing to madness/* — Labo^claye, 

f Nothing requii’es Bxxch calm and impartial judgment as the inquiry 
into the moral and religious condition of savage tribes. Burcbell, through 
his iuterpretei’j addressed two or three questions to Bosjesmaus, and iin- 
mediately came to the conclusion that ‘Hhoy were brutes, because they did 
not answer the simple question : What is the difference between a good and 
a bad action ? Cases of this kind are very common, Other travellers, 
less impulsive, perseveringly inquired into their beliefs and superstitions, 
and came to the conclusion that they had no conception of anything outside 
themselves, and were persuaded that they die in the same condition. Which 
are we to believe ? Such a thing is rare as a rule. All missionaries, to 
whatever church they belong, are impressed with the conviotion that 
savages believe in a god, in the existence of a soul, and in the deluge 5 while 
independent travellers arrive at altogether different conclusions. Tho faob 
ifl, the savage endeavours to please those from whom he is likely to gain 
something. He understands the wishes of the missionariGS and satisfies 
them. It is absolutely undeniable that the absence of all abstract ideas is 
a very common characteristic of savage tribes ; terror causes them to see 
evil spirit* everywhere, and to create for themselves fetich, but the opposite 
feeling, the recognition of that which does them good, induces them to con- 
ceive of beneficent spii-its. 



Chap, iv.] 


MOEALITY. 


153 


after long abstinence, they get a \7indfall, they eat and think of 
nothing further. In this respect Man is inferior to the dog, which 
mamtains a devoted attachment to the hand that brings him his 
daily food, to the master, who is to him as a God. Assuredly this 
animal has a belief in something above him. Say if those birds 
which warble their songs at the rising of the sun are not moved 
by an internal impulse to praise nature for thg infinite plcasui’e 
which she bestows upon them 1 This is hut little removed from 


adoration, 

Man alone has an idea of duty — a morale.' Is tliis certain! 
And of what kind of morality are we to speak first — of that of the 
peasant or of the noble — of the morality of the laws or of natural 
morality 1 A very 


remarkable English 


work* mentions that 
morality is essentially variable, progressive, and perfectible; that 
it is a reflex of wants, of rrsages, and of circumstances ; what is 
good here, is bad elsewhere — as to take care of one’s infirm parent, 
or to bury him alive. Its radius, he says, has gone on enlarging 
for ages, from the inferior to the superior races ; at first consisting 
only of the family, it has since extended to the whole tribe ; that 
which was evil in one was good in other tribes. Thence it has 
spread far and wide and has become international. “ Morality or 
ethics,” says Mr. Tylor, “signifies the act of conforming to the 
manners {mores, of the society to which we belong. There 
are not two races in the world which have exactly the 


same 


code of morality, hut each has its own, which is sanctioned by 
public opinion,” At the present moment throughout Europe do 
not the rules of morality change in the event of war! Tylor’s 
mo.st approved criteriou, “ Do not to another that which yon would 
not have done to yourself,” applies to animals as well as to man. 
The dog knoAvs that in order not to he bitten he must not bite, 

and acts accordingly : he has also his morality. 

Man possesses consciousness of that which pjliilosophers call 


le moi, that is to say of himself, of his personality. It would ho 


* “ Primitive Oultore,” by E. B. Tylor. Second edition. London, 18V3. 
Translated int French. ; Eeiswald and Co.’s edition, Paris, 1876. 
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strange if animals tad it not also. 


Man lias tlie sense of tte 

Doble, of the just, though he has many ways of expressing it. He 
grasps the relations of cause to effect j the animal does the same^ 
He possesses spontaneityj will, the power of balancing probahilitief 
)3ut is it not so with animals ? Madness even is not peculiar .0 

man. * 

M. Houzeau tas worked out this subject in a masterly manner 
in his two volumes on “ The Mental Faculties of Animals.” But 
Prichard, the most orthodox of anthropologists, had previously 
devoted a long chapter to the consideration of their psychical en- 
dowments (^fcictiUcs psych.ifjiip.s). There is also a work in the 
“ Bibliothkiue des Sciences Coiitemporaines,” which treats of all 

these questions.t 

But to the anthropologist, or the unprejudiced naturalist, the 
inference is obvious. Between Man and most animals there is no 
absolute radical difference in intellectual arrangement. All the 
faculties of Man are to he found, without exception, in animals, 
hut in a rudimentary state ; some are very highly developed, others 
more so even than in ourselves. It is not the exclusive possession 
of special faculties wliicli gives us our supremacy, our judgment, 
our intelligence, our correctne.ss of observation ; hut the measxire of 
these, and, better stiU, our holding them in perfect ecinilibrium. In 
a madman we continually notice a faculty of rising to a higher 
state than that which the sane man possesses. Keep this well in 
view, and the madman would appear to you to he a genius ; hut at 
the same time other faculties are debased, there is a loss of balance, 
and consequently a less amount of reason. The intellectual 


and 


man of 


wisdom, is the exact equilibrium of aU his faculties, and not the 
increase or exaltation of any. 

Another physiological character connected with the function of 
the brain, which antliropologists look upon as peculiar to man, is 

* See “ Ti-aite de la Folie des Animanx et de sos Eapports aveo colle de 
rHomme,” by Pierquin. Two vols. Paris, 1839. 
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Mammifiires.” Paris, 1839. 
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the faculty of language, or that of utteiiag articulate sounds. Ac- 
cording to the doctrine of the derivation of Man from less perfect 
animal forms, Man would have taken his origin from the moment 
that he was put in possession of this faculty. 


Faculty of Lanyuage. 


Many, if not all, animals communicate to one another their 
thoughts relating to their usual life; they have intonations and 
modulations of voice, each of which has a distinct and definite 


meaning. They variously 



■fear, joy 



and 


Ininger. They make themselves understood hy tho.se of their 
own species, of their orvn family, of their own young ; they warn 
them of the approach, of the nature, and of the amount of danger, 
hut, as a general ride, they do not articulate. Some of them join 
together a few consonants to vowels, hut they repeat them without 
change. In this respect the notes of birds would better deserve 
the name of language. 

Let us explain. There exists in Man and animals, and common 
to them both, a general faculty called that of expression {Qaussin), 
or the faculty of connectmg an idea with a sign. Its various 
manifestations are the faculties of mimicry and of speech; pro- 
bably also mmsic and di'awing. The mimic faculty evidently exists 
in animals. The dog which stands at game, and runs hack to see 
if his master is in pursuit, or which scratches at the door to he let 
in, is a proof of this. It is not surprising that the animal does not 


possess the faculty of delineation, seeing that it has not the perfect 
hand of Man, nor has it been instructed. "We can simply allude to 
the hum of insects produced hy the friction of their elytra, and 
pass on to the vocal faculty. There is not the slightest doubt that 
animals express their ideas in this way. M. Coudereau has taken 
great pains to analyse the language of the hen, and the numerous 
intonations con'esponding to each order of ideas, which are pro- 
voked hy the small number of feelings and wants in connection 
with its humble existence. But in this, and probably in that 
which is uttered hy the howling monkey, are there not articulate 
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.sounds, or syllables more or less jumbled together, wliicli deserve 
the title of language 1 We mast remember that the primitive 
languages spoken by Man were monosyllabic. All philologists tell 
us so, and that very few elementary syllables were sufficient at 
first to constitute an articulate language. The question then 
resolves itself into this : How many articulate sounds or simple 
syllables would be required to constitute a language, and where is 
the line to be chawn between the relatively perfect language of 
some species of animals, and the primitive language of the 
lowest type of our own progenitor.? 1 Of course we are not 
to the parrot, Avhioh attaches no meaning to its utterances, but to 
monkeys, wdiich make use of different syllables, each having a 
distinct meaning. 



We will now analyse the mechanism of human speech. The 
air expired from the lungs enters into vibration in the larynx, 
where the voice is formed, and passes tlu-ough the mouth, where 
articulation takes place. The muscles of the larynx modify the 
former, the muscles of the vault of the palate, of the tongue, of the 
cheeks and hps, have to do with the latter. But these also contract 
for other purposes, and are supplied by different nerves. The 
stimulation of these nerves at their origin woidd only produce 
irregular contractions having no definite object. There are then 
besides special centres, having distinct functions, in which the 
appropriate movements are co-ordinated, and to which the mental 
impressions are conveyed. Thanks to the experience with wliich 
nature favours us in the living body, the centre, in relation not 

4 

only with articulation in general, but with each particular system, 
is well known. When the quadrilateral* indicated by M. Broca, 
at thejmsterior extremity of his third frontal convolution, especi- 
ally on the left side, is affected by an acute lesion, the faculty of 
articulating is distuihed or altogether suppressed, f 


See page 109 on the Seat of the Faculty of Language, 
t In microcephales, who have never been able to learn to speak, the 
third frontal convolution has been found atrophied. It has boon asked why 
the faculty of language should appear to be localised, or rather is the more 
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The phenomenon reduced to its most simple expression is termed 
aphemia, The individual preserves his intellect, expresses his 
ideas hy gestures or by writing, moves his tongue and lips, and 
has power of voice, hut is unable to articulate ; his general faculty 
of expression remains, but he has lost the power of speech. At 
other tunes the le.sion is more extensive ; he has still ideas, hixt is 
incapable of committing them to writing or otherwise. Sometimes 
the lesion is still more considerable, and the intellect itself is 

affected. 

We see then the series of operations which language requires, 
and to which so many more or less ■ distinct organs lend their aid : 
(1) Thought and will ; (2) The general faculty of expression ; 
(3) The particular faculty of articulating ; (4) The transmission by 
nerves; (5) The execution by muscles. These fimctions are 
thoroughly in accord, and largely developed in Man, but is it not 
so in the animal 1 The animal has ideas, he possesses the faculty 
of expression and of articulating sounds, but all this is in a rudi- 
mentary state. In Man, on the contrary, all have assumed gigantic 
proportions ; his ideas have become multiplied in the course of 
ages ; his faculty of articulating has become perfected by use ; his 
nerves and muscles have learnt to obey him absohxtely. And in 
the same way as an instrument gives out more harmonious sounds 
according as the fingers which play upon it acquire greater expert- 
ness, and the musical power which directs them greater force, so 
human language is the result of progressive development in the 


often exercised from the left side. Two explanations have been given; 
that of M. Broca is the one generally admitted. We are not right-handed, 
he says, by aooident, but because the left hemisphere, which presides over 
the movements of the right side by the decussation of the nerves near their 
origin, has from the first a gi’eator amount of activity. This excess of 
activity extends to all the functions of which this hemisphere is the seat, 
and notably of that of articulation. There are exceptions, nevertheless; 
that is to say, there are persons who originally, or after a lesion in the left 
hemisphere, speak with their right ; in the same way as there are some people 
originally left-handed, and others who have become left-handed in oonae- 
quoncG of having lost their right hand. 
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course of ages from efforts at first weak and unpretending. But is 
it the multiplication of ideas which originally gave hirth to 
language, or language which has given development to ideas 1 
This is the question.'^ 


CHAPTER V. 


• > 


PATHOLOGICAL CHARACTERS — DISEASES — PACTS OP TERATOLOGY' 
MIGROOEPHALUS — HYDROCEPHALUS — PREMATURE SYNOSTOSES 
ARTIPIOIAL DEFORMATIONS OP THE SKULL — CONCLUSION AS TO 
AIAN's place in the CLASS OP MAMMALIA. 


Pathological conditions are merely deviations from the physio- 
logical state. They afieet living organs, and have reference also 
to man’s life generally. The chapter on pathological characters, 
although important, is only a sequel of our general division on 
physiological cliaraoters. The points on this horizon which inte- 
rest the anthropologist, only looking at the comparison of Man 
with the other mammalia, are of three orders : (1) The number 
of diseases common to Itlan and animals, and the few pecuhar to 
the Bme or the other ; (2) The disturbances in the regular de- 
velopment of the body, udien they can throw any light on the 
problem of the origins of orga|d.sation ; (3) Particular alterations in 
the skeleton lieing capable of being confounded with the normal 
condition. 

The laws of pathology are Hie same throughout the whole 
mammalian series as those of physiology, upon which they depend ; 
then,' effects, too, are generally identical. Animals, like Man, are 
subject to accidents, to faults of development, to diseases of an 
acute and transient nature, and to those winch are chronic and of 
long duration. They have the troubles of youth as well as those 

* See “La Lingiiistique ” by M. Abel Hovelacque, 2nd edition, Paris, 1876, 

* Bibliothbque des Sciences Oouteniporaines." 



Chap, v.] 


PATHOLOGICAL CHARACTEES. 


159 


of old age. In both axe observed inflammatory and rheumatic 
affections, eruptive fevers, typhus, the neuroses ; the only ilifferencc 
is in the country in which these diseases manifest themselves, 
and in the symptoms resulting from this. There is as great a 
difference between the di.sease.s ^vdiich attack Europeans and those 
seen in hTegroes, as between the diseases of Man and those of 




animals. 

Thu.s the ecaix cmxjamhes (grease) in the horse is the same disease 
as the cow-pox of the cow and the small-pox of Man, Experiments 
by inoculation have clearly proved this. The scab of sheep is 
doubtless something of the same kind ; the pig, too, is subject to a 
form of small-pox. The conge.stion of the spleen of the sheep 
species becomes the charbon in horned cattle, and the malignant 
pustule in hlan. It is unnecessary to say that affections of the 
skin are not the same on the thick skin of the horse and on the 
delicate skin of the European. Between the latter and that of the 
Negro there are also differences in this respect. So tire nervous 
system Ireing less impressionable in animals, the reaction is less 
strong, ami the fever less apparent. Like ourselves, the animal is 
dyspeptic, asthmatic, tuberculous, scrofulous, or cancerous. Like 
ourselves, the constituent elements of his blood — the globule, the 
albumen, and the fibrin 
dropsy, or scurvy. Eoo< 

^ f % ' 

use, produces in their young diarrhma, as in Man. They have the 
same swelling of the glands during the eruption of the teeth. A 
young orang died under our own oijsefvation owing to disorders of 
dentition, which arose while we were treating it as we should have 
done a human being. The acarus which ju’oduces the itch may 
differ in kind, but its effects are identical. Parasites in general, 
such as entozoa, vary, as in Man, according to climate, but in the 
same way as those which infest vegetables. Hydrophobia is met 
with in the dog, the cat, the Avolf, the fox, the cow, and the horse, 
as in M.mi (Trousseau), Syphilis exists among apes. A inacacus 
sinicus which was the subject of a communication to the Anthropo- 


aniermu 




Hieir 


* “ Diotioanatre cle Medeoine Yetfoinaire,” bf Booley and Eeynal. Two 
vola. 1869. 
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logical Society of London, in 1865, presented the three series of 
phenomena — the ulceration of the sexual organs, the falling off of 
the hair, and the affection of the hone.s. The diseases of the hrain 
themselves are not peculiar to Man. Animals exhibit many forms 
of delirium ; hut they are more frequent in Man, owing to the im- 
portance of the organ which is their seat, as well as to the activity 
and delicacy of its manifestations. 

In a word, the pathological types are the same throughout the 
whole mammalian series, and are only modified according to species. 
The diseases peculiar to one or many species are rare, as glanders, 
which appears peculiar to Man and solipeds. Moreover, animal 
pathology has advanced hut little, and has scarcely reached beyond 
that of our domestic species. 

Anomalies of development are, according to our idea, of four 
kinds. Some exhibit themselves physiologically during life : for 
example, giants and those afflicted with polysarcia ; others are con- 
genital, hut can he modified or removed after birth ; a third kind 
are congenital and irremediable, except occasionally by surgical 
means, and are called monstrosities, or teratological phenomena ; £i 
fourth are the organic anomalies described at page 126, under the 
name of Reversions. 

Among giants we may mention a Finlander, who was 2 ’8 3 metres 
in height, and a Kalmuck, whose skeleton is in the Museum Orflla, 
2-63 metres. Then we have dwarfs, hut these are for the most 
part affected with rickets. The height of the celebrated Biibe 
of King Stanislas of Poland was 89 centimetres; another, 25 
years of age and 56 centimetres in heiglit, was presented to 


years of age and 56 centimetres in heiglit, was presented to 
Henrietta of France in a pie. 

The ordinary weight of the man is 63 kilogrammes, accord- 
ing to Qu4telet, and that of the woman, 54. We have seen 
dwarfs who only weighed from 4 to 8 kilogrammes. In 
polysarcia, or obesity, the weight is often more than 150 kilo- 
grammes. Two Englishmen, brothers, weighed, the one 233 
kilogrammes, the, other 240 {Sappey). Another Englishman, in 
1724, measured 1 mfetre 72 centimkres round the body, and was 
1 metre 86 centimetres in height. Barrow mentions a half-caste 
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from the Cape of Good Hope, who lived twelve years in his bed 
and was burnt alive in it j the house having taken fire, neither the 


him 


out. 


Albinos are individuals in whom the pigmentary matter is so 
far deficient that the skin and hair are colourless, the iris is trans- 
parent, and the choroid coat destitute of the dark pigment for the 
absorption of redundant rays of light. In consequence of this, 
they are unable to bear bright sunlight, and see better at night than 
during the day. Their eyeballs are affected with a perpetual 
oscillating movement, their skin and hair are coloiuless, or of a 
dull white, the eyes reddish, the transparency of the tissues show- 
ing the blood cireulatiug through the capillaries. They are often 
indolent, and without muscular vigour. There are partial albinos, 
in whom all the above symptoms are observed, but in a less degree. 
They may easily pass unnoticed among the white races, but are 
very observable among the black ; their hair is flaxen or red, their 
skin coffee-coloured or speclded, their eyes are light blue or 
reddish. 

both are met with among all races and imder all climates, In 
some of the native courts on the west coast of Africa, especially in 
Congo, they are an object of veneration, and go by the nanm of 
dondos.” Hr. Schweinfurth has seen a great number of them with 
the king of the Monhouttous on the banks of the Bahr-el-GliazeL 
From their presence among the blackest populations, Prichard 
framed an important argument in favour of the influence of 
external circumstances, and of the derivation of the human race 
from one primitive pair. He delighted to reiterate it, and more- 
over he was the first to establish the fact that their hair was as 
woolly and their features were as negro as those of their fellow- 
countrymen of the same tribe. We say again, albinism is only a 
monstrosity, a pathological condition which has been cured, ' and 
we must take care how we place implicit reliance on the confused 
accounts given of it by travellers. A cutaneous affection called 
pityriasis versicolor is seen in whites, as a partial loss of colour of 
some portions of the skin, while the accumulation of pigment upon 
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other portions causes them to appear of a deeper colour. The eyes 
are not at all affected in these cases. 

Our opinion is that what lias been called in negroes piebald, 
and described as an example of partial albinism, is the same thing. 
Tlie scaly affection called ichthyosis, often of a marked hereditary 
character, to which Mr. Darwin frequently alludes, and the subjects 
of which deserve the title of porcupine men, has no interest for the 
anthropologist. 

Two individuals, Russians by birth, were recently exhibited in 
Paris, called dog-men, whoso bodies were covered with a quantity of 
long coarse hair j they were also said to have exhibited a defective 
development of the teeth. Similar cases in Durmah and India have 
been described, which were hereditary tlirough three generations. 

Monstrosities, of which there are many varieties,* are produced 
during embryonic or fcetal life, eitlrer in consequence of hereditary 
predisposition, of some accident to the mother, or from some disease 
of the foetus. They arise either from arrest, excess, or perversion 
of development. Some are incompatible with life, others do not 
interfere with it. We are not 

respecting the two theories — either the one as to the ime-existence 
of germs, as maintained by Winslow, but now abandoned, and 
which means that the embryo represents from the very first the 
future being in his entirety ; or the other, that of Serres and Isidore 
Geoffrey Saint-Hilaire, called epigenesis, which wo have described 
at page 128 , and wliich admits progressive development. Among 
these monstrosities, we may mention polydactylism, or the existence 
of from four to seven fingers, which has been noticed as having 
occurred through many generations ; inversion of the viscera, in 
Avhich the heart is found only on the right side, or where all the 

viscera are inverted j the absence of one or more limbs ; berma- 

/ 

phroditism ; hypospadias ; imperfomte anus ] hare-lip ; s].)ma bifida ; 
iiiicrocepbalus, &c. One of the most curious of tlie teratological 
groups is diplogenesis, in which the whole body is more or less 
double, as if there had been a fusion of tAvo germs, or a duplication 
of a single one. The Siamese tAvins, and the tAvo Zambo girls 

* Isidore Geoffroy Saint-Hilaire, “ Traite de Teratologie,” Paris, 1832. 
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exhibited in 1874 in Paris -were of this kind. Perlia])s we ought 
to speak of them as examples of supplementary linih.s, as that of a 
girl of 14 or 15 years of age, exhibited the same year before the 
Anthropological Society by Dr. Ball. 

Monstrosities are not peculiar to Man ; they are frequent also 
among animals. W e shall only speak of those which are .specially 
interesting to us as taking place in the head, as microcephaliis and 
hydrocephalus. Under the name of mental alienation we include 
all the various functional disorders of the bram. These may be 
reduced to three : (1) Mania properly so called, which breaks out 
in individuals hitheado sane, has two form, s— the one of excitement, 
the other of depression— and is general or partial ; (2) Dementia, 
which is a general and progressive feebleness of all tlie faculties, 


and is of two kinds — accidental, or senile; (3) Idiotey, in which 
the faculties have never attained their full developinent. In the 
three forms, the volume of the brain is increased or diminished 
according to the amount of disease, and according to the greater or 
less amount of blood which it contains. In ordinary mania there 
is rather an increase, and in dementia, sooner or later, a decrease. 
The lesion affects the entire organ, its central portions, its convolu- 
tioms, and sometimes solely the gray substance covering them, and 
the fiuictional disorder becomes permanent. It is impossible to he 
deceived, and true human superiority consists in knowing how to 


look the truth in the face. The most beautiful of our intellectual 


manifestations — ^those of which we are so justly proud — are the 
product of a material organ, in the same way as bile is the 
product of the liver, and the circulation is the product of the con- 
tractions of the heart, A sound and healthy brain produces sound 
judgment and understanding ; a diseased, bloodless, and impahed 
brain produces the reverse. That which distinguishes Man from 
the brute is the quality and quantity of the organ — ^the quality and 
quantity of the product. 

If mania and dementia only concern medicine, idiotey has an 
interest for anthropology; it exhibits the brain sometimes less 
developed, more simple, more or less stunted in growdh, and 
approaching more to that of animals. 
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There are many direct causes of idiotcy. Sometimes the volume 
of the brain is normal, but its convolutions are very large, generally 
less Ilexuous, or decidedly imperfect at some particular point. 
Sometimes it is hypertrophied, and its convolutions, though sim 2 )le, 
are, as it were, piled upon one another, and tend to produce im- 
pressions on the internal surface of the cranium. Sometimes it is 
altogether atrophied, or only so on one side, in its frontal, parietal, 
or occipital lobes, in its central portions, or in a group of convolu- 
tions which we have seen replaced by cellular tissue, or trans- 
formed into a serous cyst. In a case shown to us by Dr. Mierze- 
jewski, the parietal and occipital lobes were so shrunken, that the 
cerebellum was completely uncovered, as in the kangaroo. These 
apparently contradictory lesions explain why the weight of the 
brain of lunatics generally has not uniforndy exhibited the dimi- 
nution which we might have expected, as compared with the 


sound 


It i.s the same with the cubic 


measurements of the cranial capacity. The cranium, at the termi- 
nation of infancy, may remain small, but at adult age and later it 

« 

is unable to follow the retraction of its contents, and to become less 
in size. After inspecting 620 crania of in.sane persons, collected by 
Esquirol, Avhieh form part of the museum of the Anthropological 
Institute of Paris, and setting aside the probable cases of hydro- 

I 

cephalus, we may safely say that their mean cranial capacity is 
below the mean in men of sound mind. If one could obtain tliose 
of idiots — that is to say, those who have been insane from birth — 
there cannot be a doubt that we should find it the same in them. 
Cretins, which are to be found under various names in almost all 
mountainous parts of the globe, may be placed in the same category 
as idiots. The immediate cause of cretinism is by no means certain. 
But how singular that this widespread malady should take place under 
the influence of external circumstances acting upon the brain of the 
infant even during iiitra-uterme life ! The head is generally large, the 
figure that of an aged person, and the nose deeply sunk at the root, 
which has given rise to a theory of which we shall speak presently,* 

* See “ Treatise on Mental Diseases,” by Greisenger. Translated into 
French by M. Baillarger. Paris, 1864. 
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Microcephahis, 


All in whom the brain has not attained a certain degree of 
development, or the cranial cavity a given capacity at adult age, are 
termed microccphalea, whether such he really idiots or have only a 
general diminution of intellect similar to that of young infants. 
M. Broca divides them into demi-microcephales and microcephales 

proper. 

He says all the non-deformed crania of adult Europeans whose 
capacity is below 1150 cubic centimetres, and the horizontal cir- 
cumference less than 480 millimetres, if a man, and 476 if a 
woman, are demi-microcephales. The length and width are less 
positive ; moreover, we may consider crania to be demi-microcephales 
whose length is 163 millimetres and under, in the man, or 160 and 
under, in the woman, and whose width is 133 in the man and 127 
in the woman.* But the diminution continues stDl further, which 
brings us to the consideration of the true microcephales. 

Microcephalus is owing to a general or partial arrest or perversion 
of development in one part of the brain, which manifests itself at 
various periods of intra-nterine life. It is merely an anatomical 
variety of idiotcy. The organ, in the absence of complication, con- 


irregulariy 


Its weight, at puberty, 


reaches from 400 to 500 grammes, according to M. Delasiauve ; it 
has been known to he 360 and even 240 grammes (^Marshall). 
The cerebellum, Gratiolet states, is larger in proportion to the brain 

* f 

proper, and the convolutions are those of a feetus of five months. 
Atrophy is most frequently seen on the anterior lobes, and some- 
times on the posterior. The cranium has a capacity of from 300 
to 600 cubic centimMres, a circumference of from 320 to 370 milli- 
metres, and a length of from 100 to 118. Two microcephales, of 
the ages of 10 and 15 years, mentioned by V ogt, had a mean of 
333 cubic centimetres, and seven adults, a mean of 433. The mean, 
in six cases of aU ages, from M. Broca’s museum and laboratory, 
measrued by M. Montand, was 440, and that of three of them 

* TT TTT hliA ttiftaflnreirieiits of normal crania. 
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of from 20 to 30 years of age, measured by M, Broca him- 
self, 414.* 


The body remains dwarfed or continues to be developed; it 
reaches puberty, and presents all the characteristics of that period 
■without the power of procreation ; such was the case in the micro- 
cephales exhibited twice hi Paris under the name of Aztecs, on 
account of their supposed origin. The man, who was 32 years of 


age, was 1-35 mfetre in height, the woman, who was 29, P32 inbtre. 
Their intellectual capacity was scarcely that of a child of three years 
of age ; their language consisted of about fifteen words, which they 
uttered in jerks. (Pig. 19.) 

As a result of the defective development of the brain, there is 




Fig, 19,— A, Maximo; B, Baitola; two microcephales from Central Amoiica, the hair 
growing? like a niop(ca vadroiulU)^ as tho Ca/tisos, a varioby of mixed breed botwoou 
the IncUau and tiio Negro, 


smallness of the cranium, especially in the frontal region, as seen 
m tho above figines of two Aztecs. The facial region, which 
grows regidarly, at least more so than the craninm, appears large. 
The eyeballs, in consecpience of the atrophy of the forehead, project 
above, and are slightly hidden under the lower lid ; the nose, at 
least in these two cases, is very projecting. They are very prog- 
nathous, their lower jaw is smaller than the upper, so that the 
alveolar arch recedes about 25 inillimMres.t 


“ Instructions Craniologiques de la Society d'Anthropologie,” drawn up 
by M. Broca, p. liV— a pamphlet of 200 pages, with plates, Paris, 1876 ; 
"Sur los Microcephales,” by Carl Vogt, Geneva, 1867; “ ^tnde Anatomique 
du Crane chez les Microcdphales,” by L. Montane, Paris, 1874. 

t Seethe discussion on the microcephales Quthe occasion of our introducing 
these two Aztecs to the Anthropological Society in “ Bull. Soc. d’Anthrop.,’* 
2nd series, vol. is. 1874) vol. s. 1875. 
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The third series of pathological characters has reference to 
morbid deformities, or those following upon morbid conditions. 
They affect especially the skeleton, hones deformed by disease being 
mistaken for sound hones. These morbid conditions either affect 
all the bones or only those of the cranium ; the former include 
rickets, inflammations of the hones, syphilis, old sores, and fractures. 
We refer the reader to works on pathology for the majority of 
these, and shall confine ourselves principally to ricke ts, and to some 
disca.ses pecidiar to the cranium. 


RicJcets. 

Packets is a disorder of nutrition, in which the proce.ss of ossifi- 
cation is arrested at the period Avheii the osseous tissue is about to 
become thoroughly organised {Broca). It is less a disease than a 
state of suffering, symptomatic of an impoverished condition of the 



.It exhibits itself from the third month of intra-uterine 
life, up to 18 or 25 years of age, Avhen the skeleton has done 
growing {L. Trijner), hut it is more frequent about two years of 
age. The softened hones become deformed and incurved, in con- 
sequence of the Aveight of the body, of the contraction of the 
muscle.s, and of accidental pres.sure. It is at the AA'oakest point of 
the natural incurvations that the bending usually takes place. 
A character common to all these deformities is the folloudng : 
By making a section of an old rickety long hone, the compact 
osseus tissue is thicker on the diaphysis at the concavity of the 
curve, and thinner at the convexity. Another effect of the disease 
is this ; the epiphyses, owing to the stage of ossification being 
accelerated, are found anchylosed to the dlayrhysis before the bone 
has arrived at its full size, so that the child ceases to grOAv, and 
remains a drvarf and deformed ever afterwards. We cannot there- 
fore depend upon any important measurement if made upon bones 
affected with rickets. The folloAving are certain indications by 
which they may he recognised : 

In the clavicle the tAvo curvatures are increased, especially the 
internal, which makes an abrupt bend. 

In the rilis the flatnc.s3 and thinness are increased. 
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In 


its convexity looking forwards, forwards and outwards, or outwards. 

In the fore-arm the hend is in both hones, or in one only, about 
the middle, and is from behind forwards, being accompanied by a 
certain amount of torsion. 

In the femur the angle of the neck is diminished, and the natural 
torsion of the hone is increased, the lower half becoming arched: 
forwards or outwards. 


In the leg both hones are affected. The deformity never occurs 
in the upper part of the tibia, hut at its middle and inferior portion. 
The most common is the curvature internally, which M. Broca 
compares to a yataghan ; the hone is flattened from before back- 
wards, its anterior border is more or less sunk in; its external 
concave border is sharp ; the internal, to which is attached the 
interosseous aponeurosis, is thick. The next form is that of an 
antero-posterior curvature, the section of which is triangular, and the 
anterior border is convex from above downwards, and sharper than 
usual ; it has the appearance of a sabre, hut in a,n opposite direction. 
The curvature outwards or backwards is also met with, but less 
frequently. JSTumbers 2 and 3, Fig, 20, copied from the memoir 
in which M. Broca had to contradict M. Pruner-Bey relative to the 
pretended rickety deformities in the bones of the Eyzies, exhibit the 
two most common forms. 


Eickets exhibits its effect on the cranium in a very decided way. 
It causes, the process of ossification to he suspended, and at a later 

< S . ♦ 

period it accelerates and perverts it. Two absolutely opposite results 
are produced, the one retarding the evolution of the sutures, the 
other hastening it. It is evident that rickets sometimes exists during 
the period of intra-uterine life. All do not allow this, hut it is 
certain that some analogous disorder passes at this period into the 
hones, traces of which remain during the whole of life. If this 
condition is cured spontaneously by an acceleration of the process 
of ossification, like true rickets, we should have in it a simple 
explanation of a series of cranial deformities depending on the 
development of the hones, for which the usual theories would not 
account. The effects of rickets when it unexpectedly comes on 
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after birth are better imderstood. Giving warning of its approach 
before the fontanelles and the fibro-cartilaginous laininte which give 
form to t*he bones dining the process of ossification are sufficiently 
consolidated, rickets - causes them to become soft, lessens their 
resistance, leaving the cranium to struggle against the continual 
growth of its contents. Here and there the osseous parietes become 
thinned and even perforated ; bnlgings are formed from the moment 
that the work has a tendency to begin again, new and independent 
points of ossification make their appearance, which later on produce 
tlie ossa Woriniana, M. Bouvier says, “ when the bregmatic fon- 
taneUe is not closed at two-and-a-balf years of age, it is caused by 
rickets.” Should the disease unexpectedly make its appearance at 



Fig. 20. — floction of tTie tibia at the union of the upper fourth with the lower three-fourtbs. 
No. 1, Normal triangular tibia ; 2, lUukety tibia iit its lateral curvature ; 3, Rickety 
tibia at Its antoro-iiostorior curvature ; I, Internal border; E, External border; A, 
Anterior border or crest of the tibia ; A' E T, No, 2 , shows the way in which the 
deformity is produced. 


a later period, when the sutures are more advauced, the effects are 
different. Snhseq^uently a cure takes place hy a kind of ;|prous or 
condensed callus, ossification proceeds with undue energy, especially 
in the serratures, and a condition of things is brought about in one 
or several of the sutures 'which, ought only to exist naturally at or 
heyond 40 years of age — premature synostosis. 

A loss of balance between the resistance of the parietes of tlie 
cranium and the increasing development of its contents is the prin- 
cipal cause of its pathological deformities. It is sufficient that one 
of these causes should be at 'work for the bones and even for the 
brain to become diseased. The parietes become softened, or at a 


later period prematurely consolidated, whereas the brain remains 


sound 
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appearance. If the parietes are passing tlirongh their regular phases 
of development while liydrocej)halus or hypertrophy of the brain, is 
going on, the same result may be produced. The causes of the 
phenomena are simple while their results are complex. 


Hydrocephalus. 


in 


V ^ ^ * 

cranial cavity, whether this fluid has its source in the ventricles or 
between the membranes. 

It is acute or chronic, the chronic form being either very serious 
in amount, moderate, or slight. If the acute 'form exists to any 
considerable extent it is speedily fatal. A certain Cardinal, hoiv- 
ever, lived to be twenty-three (?) years of age ; his head resembled a 
large ball, and from, the base of the forehead to the occiput 
measured 87 centimetres in circumference. In its moderate and 
chronic form it is interesting to the anthropologist in two ways : 
either the hydrocephalus comes on shortly after birth, when the 
sutures offer no obstacle to the distention of the head, and the 
skull on recovery is easily distinguished by its generally spherical 
shape ] or it makes its appearance at a liter period, when the 
menibranous spaces between the sutures are more or less ossified or 
.serrated, and then tlie arched projections are more limited in extent, 
and only appear at certain points. We may also mention, but 
with some reserve, a condition of partial hydrocephalus, in which, 
owing to adhesions between the membranes, the fluid accumulates 
at particrdar spots in the form of cysts, or the bones give way, or 
become altered, as in the preceding case, at some special point. 

The principal causes of hydrocephalus are the had constitution 
of the parents, or hereditary predisposition. Franck mentions the 
fact of seven infants following, and Gcslis of six, being attacked 
with this disease. Its symptoms are easily recognised : the sutures 
are wide and very slow in closing ; the hones become thinned, 
ossification is arrested, and a species of local rickets, confined to the 
cranium, comes on as a complication. 

General hydrocephalus, which comes on after birth, and is sub- 
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sequently amenable to treatment, ia recognised at once by the 
globular form of the cranium. That of the second or third kind 
is more difficult to diagnose, owing to the existence in both of the 
following characters : The frontal protuberances are projecting, 
or rather the whole forehead is so ; the temporal shells present at 
their centre a rounded arching, or the superior border is detached 
from the parietal. The supra-occipital region forms an ovoid pro- 
jection, which communicates with the parietal surfaces by an abrupt 
incluied plane, in the thick portion of which we see a lunnher of 
ossa W ormiana. The retro-mastoid sutures are complicated ; the 


sagittal and coronal, as well as the union of the greater wings of the 


sphenoid with the parietal, are thickened, or raised, or interrupted 


by ossa Wormiana. Frequently a transverse channel, from one 


surface of the greater wing of the sphenoid to the other, and which 


is not readily found, passes across the bregma, and seems to divide 
the cranium into two parts, each of which is increased in size j the 
orbital vault is pre.ssed downwards. M. Broca mentions as 
important signs — when they exist — a primary circumscribed arch- 
ing at the anterior border of the temporal sliell, encroachhig upoon 
the adjacent portion of the pterion, and another arching at a point 
which he calls the dtmion, that is to say at the internal surface 
of the orbit at the union of the frontal, the ascending process of 
the maxillary and the os ungiris. 


Hypertrophy, 

Hypertrophy as well as atrophy of the brain are disorders of 
development of the substance of that organ, which generally 
produce their effects upon the parietes of the brain-case. It assumes 
the form of an acute or chi’onic disease, or of a sub-physiological 
condition, and is frequently induced by excessive work which 
poarents exact from their children before they are fully developed. 
That which comes on during life or at its close does not concern us 
here ; that which appears during intra-uterine life, or soon after 
birth, has a most important influence on the evolution of the 
cranium. M. Baillarger has seen a case of hypertrophy in which 
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the body weighing 23 kilogrammes, the brain weighed 1160 
grammes j and another in which at four years of age this organ, 
weighed 1305 grammes. Hypertrophy is general, or partial; it 
affects the whole encephalon, the brain, a single hemisphere, a. 
single lobe, the corpus callosum, or a group of convolutions. The 

it are such as produce 
rickets, and the effects of the three diseases are similar. The- 
inflammation which more particularly causes hypertrophy or hydro- 
cephalus sometimes passes to the parietes of the cranium through 
the membranes, producing porous or condensed callus, and an 
arrest in the ossification of the sutures or their premature oblitera- 


causes which produce 



tion, although the natural effect of each of these maladies is- 


distention of the cranium. 


Premature Synostoses. 

Deformities of the most varied description result from all the 
above-mentioned causes, and from the unecpial method in which 
they exercise their influence upon the sutures. The arrest of the 
ossification of the sutures is, however, less serious than their pre- 
mature obliteration. The temporary sutures of intra-uterine life, a& 
the interparietal and metopic, persist for an indefinite period with- 
out resulting in any appreciable deformity ; and moreover this per- 
sistence is regarded by some persons as the probable indication of 
some disorder in the new-born infant. Stahl has seen the breg- 
matic fontanelle open in a man of 50 years of age, but he does not 
say whether he presented any other peculiarity. The result of an 
arrest of the ordinary ossification at the edges of the sutures is that 
there is an increase of the volume of the cranium, which is not 
sensibly deformed. The effects of premature synostoses axe more 
serious, but they vary according to the period at which they are 
produced. Of a grave character when the synostosis takes place in 
early infancy, their gravity diminishes subsequently, and gradually 
disappears when the brain has arrived at or near its full term of 
development. 
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M. Virchow* has attempted to forimilate a general law : “ At 
the end of the synostosis of a suture,” he says, “ the development 
■of the cranium stops short in a direction perpendicular to that of 
the closed suture ’’ — that is to say, the sagittal suture being closed, 
the cranium remains narrower and developes in length. His 
•second proposition is that “ of all the parts of the cranium, the 
base, and notably the basilar vertebrae, attain the largest amount of 
■development. ” 

Two other statements of the same author ought to he recorded. 
Cretinism, according to him, is due to the synosto,si3 of the tri- 
basilar bone — that is to say, of the spheno -basilar suture and the 
suture of the body of the anterior sphenoid and the posterior 
sphenoid. This is why cretins have the occipital shortened, and 
the base of the nose sunk in. Neither the one nor the other is 


proved to demonstration, CruveUhier has refuted by anticipation 
the explanation given as to microceplialus ; the facts collected hy 
M. Vogt do not establish it, and the specimens in the laboratory 
•of M. Broca contradict it. 

Let us give some examples of our own. 

Should the spheiio-frontal suture be synostosed, the forehead 
not having the power to become further enlarged, will remain 
contracted while the rest of the cranium continues to increase. 
Should the sagittal and coronal sutures be ossified, the lambdoidal 
and inferior lateral remaining free, the vault at the cranium will 
become lifted up en masse (acrocephalus), and the increased 
development will he at the expense of the occipital portion. We 
are acquainted vdth two examples of this kind, In another 
cranium we witness the contrary : the sagittal and the lambdoidal 
•are synostosed, and it is the frontal which is driven foiwvards, the 
vault of the cranium being at the same time raised. Another 
cranium exhibits better still what is taking place ; all the lateral, 
posterior, and anterior sutures are wielded together, with the 
•exception of the anterior two-ttiirds of the sagittal, and the internal 
two-thirds of the coronal on the left side. What is the re.sult 1 


* Virchow, “ Gesammelto Abhandliingeu,” Pr.ankforfc, 1856 ; and " Unter. 
-euclmiij'on iiber die Entwickelung der Schcedolgruudes, Berlin, ISoy. 
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Tile anterior and internal half of the left parietal is lifted up above 

It is unnecessary to pro- 


file level of the iieighbonriiig surfaces. 


ceed farther. Wliat we always notice is an internal pressure at 
one point, exerting its influence at the part in the immediate 
vicinity where it meets with the least resistance, and producing at 
the first point an arrest of develoj)ment, and at others one or more 
compensatory archings (voussures de compensation). What fre- 
cpiently surprises us is to notice a similar synostosis in two different 
skulls, and one only to be deformed. Tliis depends on the age at 



Fio. 21.— ScapliocopUaUc cranium of a Negress from Senegal. 


which the lesion is produced. Dr. Thulifi has presented to the 
Society d’Anthropologie a cranium which possesses considerable 
interest in this respect. An accidental bony callus was present on 
one of the parietals, and had synostosed the sagittal and coronal 
suture on one side only, notwitlnstanding which the cranium was 
perfectly uniform ; this, as well as other indications, showed that 
welding had taken place at 15 or 20 years of age. We 
must also remember that we are only looking at the external 
surface of the cranium, and that in certain vuiaccountable 
deformities there may exist on the internal surface incomnlete 
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synostose which escape observation. We will conclude hy giving 
a classical example of synostosis. 

Seaphocephalus signifies a deformity peculiar to the cranium, 
and is characterised by its contraction transversely, its antero- 
posterior elongation, and its increase in height. The skull turned 
upside down has the form of a boat, from which its name is 
derived] the forehead is straight, hulging, and narrow; the 
occipital is glohular and conical, and projects backwards from the 
lambdoidal suture. An horizontal crest reaches from one to the 
other on the anterior half, the sides shelving like the roof of a 
house, which the ohliteration of the piarietal protuberances renders 
still more prominent. In two specimens ju'esented to the Sooi^te 
d’Anthropologie, the length was to the width as 56 ; 100 in pne, 
and as GO ; 100 in the other. These are the faintest cephalic 
indices hitherto observed on the human cranium. 

Four opinions are put forward in explanation of this pheno- 
menon:* (1) According to M. Virchow, it is due to synostosis, 
during infancy, of the sagittal suture, the other sutures remaining 
open. (2) According to MM. Miiichiu and Von Baer, it proceeds 
from there being but one point of ossification for both parietals 
an hypothesis which has but few supporters. (3) According to 
M. Morselli, tliere are two distinct parietals, hut their two points 

of ossification are so 
takes place. (4) M. Calori thinks that it is the result of an 
original elongation and narrowness of the cranium. The four may 
he reduced to two, namely, the fusion of the two parietals and 
peculiar formation from the first. Mr. Barnard Davis is opposed 
to the former from the fact that in his collection, out of 27 crania 
with the sagittal suture closed, there are only four scaphocephali. 
In the laboratory of M. Broca there are many examples of pre- 
mature obliteration of the sagittal suture, without seaphocephalus. 
In a Tartar skuH belonging to Mr. Huxley, which is one of the 
largest known, the sagittal suture is closed, and the others are 
open. But there is an easy reply to objections : the synostosis of 

* See "ItGvne d'Antliropologie,” vol. iii., p. 709 ; “ Bnll. Soc. d’Anthrop.,’’ 
meeting of May 7, 1871*; and " Instruction.*; Craiiiologiques.” 


together that their fusion quickly 
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the sagittal only produces an arrest of development of the vault iu 
a transverse direction and compensatory increase in length, that is 
to say scaphocephalus, before the age of from 8 to 12 years (Broca). 
At two years of age its effects are almost inevitable. A case is 
mentioned in which the deformity existed even at birth, l^o case 
of scaphocephalus has been published up to the present time in 
which obliteration of the sagittal had not taken place. 


Pathological Deformities. 

Various terms, chiefly of foreign origin, have been employed to 
■designate the pi'incipal cranial forms produced by the causes just 
mentioned. Similar names are given to certain physiological 
forms which are met with as characteristic of certain races. Here, 
from the physiological to the morbid condition, as with respect to 
so many disorders and other affections of the brain, tlie transition 
is scarcely perceptible. In how many skulls, looked upon as 
sound, is there not present this globular supra-iniac projection of 
the occipital, which is sometimes a characteristic of race, and at 
others an evidence of hydrocephalus or of premature synostosis! 
One of the Esciuiraaux skulls in the museum, regular otherwise, at 
least in appearance, deserves the epithet of scaphocephalus. The 
term has been similarly applied to the normal skulls of Australians, 
Polynesians, and African negroes. I’he following are some of the 
terms just referred to, with their signification : 


Aorocephalio, oxycephalic, hypsocephalio, pyrgocephalic, elevated skull. 
Platycephalic, tapinocephalio, with the vault of the ekull flattened, 
■elliptical, 

EiuT'cephalic, large skull. 

Stenocepbalio, narrow skull. 

Trocbocephalio, very round skull. 

Trigonocephalic, skull triangular at the top anteriorly, supposed to be 
owing to the medio.frontal synostosis. 

Megalocephalio, skull of very largo capacity. 

Kephalon, large skull, great (Virchoxv). 

Septocephalic, microcephalic, small skulk 
Tiraorocephalic, elongated skull. 
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Plagiooephalic, au obliqnely-oval deformity (Virchow), large skull witK 

f jrehsad flattened (Linntvus, Bush). 

Cylindrocephalio, elongated cylindrical slcull. 

Klinocephalio, sknll rvith vault in form of a saddle. 

Cymbooephalio, kambeoephalic, an exaggeration of the preceding, or skull 
cn hesace. 

Scapbocephalio, spbenooephalic, boat-shaped skull. 

Pachycoplialio, skull with thick hypertrophied pariotes. 


Many of these are frequently associated together. Van der HosYen, 
for example, says that the skulls from the Caroline Archipelago, 
certain of the Hebrides, and Hew Caledonia, are hypsistenocephalic ; 
Barlow, that a certain deformed skull found in Sile.sia is oxyltlino- 
ceplialLc. As we proceed we shah find other names, ecpially 
derived from the G-soek, which are more generally in use. 

There are not only pathological deformities ; there are others 
with which the antliropologist ought to he acquainted, which ho 
frequently meets with in certain skulls in the course of his cranio- 
metrical studies, and which he is obliged to put aside. 

# 

Postlmmous, Pkctybasic, cmd Plagiocephalic Deformities. 

The first, or posthumous, is easil 7 recogaisecL It is produced in 
more or less moist argUlaceous soils by the pressure of the earth 
■which has been exerted upon the softened skull at intervals for 
ages. The skull is said to have the consistence of soft wax, being 
variously shaped according to the nature of the soil in whicli it 
is enveloped.* One wall might he more or less depressed or 
sheered round, while the opposite AvaU might he exactly the 
reverse. Or the pressure might he local. Sometimes an entire 
hone might be irregularly furrowed. Its principal characteristic is 
the absence of regularity and symmetry. 

The second has been called plastic by Mx, 33. Davis, a term more 
conforniaHe with the preceding, and platybasic by M. Broca. It 
makes its appearance unexpectedly at all periods of life, but princi- 

* “ Fouilles d^un Oimetiere Bourgniguon du Cinquifeme Si^ole/' by Paul 
Topinard, in “ Bull. Soc. d’fimulation de lAiu.” Burgundy, 1874. 

K 
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pally during infancy and old age, owing to a defective consistence 
oi the hones at the circumference of the occipital foramen. The 
weight of the head is the immediate cause of it ; the articular 
condyles, the circumference of the occipital foramen, and the 
adjoining portion of the basilar apophysis become bent, and 
penetrate into the cranial cavity about one centimtoe or less. 
M. Broca considers that it is shown to exist in white races when 


the negative angle of Daubenton is more than eight degrees. 

The third takes place during infancy, but accidentally, either 
owing to the infant being constantly carried on the same arm, 
or by the pressure which the weight of the head exerts upon the 
entire occipital or upon one side of it when the infant is lying on 

4 

its back. In the one case a median flattening, in the other a 
lateral depression of the whole of the nucha, is produced ; the skull 
continuing to develope, a compensatory arching {vousmre de com- 
pensation) is formed on the opposite side, and the maximum 
antero-posterior length of the skull becomes oblique or diagonal. 
This is termed the obliquely oval or plagiocephalic deformity. 
Other results also follow. Thus the synostosis of one-half of the 
sagittal and lambdoidal suture, certain chronic forms of torticollis, 
rickets, partial hydrocephalus, &c. 

Artificial Deformations. 


These are also due to pressure exerted during life. Sometimes 

« 

they are produced involuntarily by badly - constructed head- 
dresses, sometimes voluntarily in order to conform to accustomed 
usage or to submit to certain rites. Man is an intelligent animal, 
but also a very whimsical one. The structure of his brain incites 
him to the noblest deeds as well as to the most ridiculous practices, 


such as cutting off the little finger, scorching the soles of the feet. 


extracting the front teeth, or deforming the head, because others 


have done so before him. 


Artificial deformations of this kind are simply customs, and con- 
sequently might have been treated of in our second part when con- 
sidermg ethnic characters ; but it is difficult to separate them 
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from deformities produced by other causes, and we ought to be 
acquainted with them before commencing to practise craniometry 
on normal skulls. 

They are met with in both hemispheres, Hippocrates and 
Herodotus were the first to describe them among the Macrocephales, 
a people to the east of the Palus-Meeoti,s, to which custom they 
owe their name. Aristotle, Stral) 0 , and Pliny also make mention 
of them. Within the last few years there have heen discovered 
in the Caucasus, in the Crimea, in Hungary, in Silesia, in Belgimn, 
and in various parts of Prance, ancient and contemporaueons 
deformed skulls, agreeing in type with those which have heen 
lentionect. We conclude, therefore, in comparing these data with 
those with which history furnishes us, that the Aryan nations 
with one of their tribes having this custom have passed over the 
Volskes-Tectosages of the Caucasus under the name of Cimmerii, 
through. Europe into France, where the processes of disfigurement 
have become modified in the way we have mentioned. Other 
skulls, however, have been met with in Europe, as the Helveto- 
Burgundian skull of Voitenr in the Jura, in the form of a sugar- 
loaf j and perhaps that of Bel- Air, near Lausanne, in Switzerland, 
the nature of whose deformity is different, which leads us to 
believe that all the European peoples disfigming their heads have 
not had the same origin. Deformations of the skidi have been 
discovered in. Polynesia, especially in Tahiti, in Malacca, and in 

different parts of Asia as far as Syria. 

But the classic country in which these deformations are found is 
America. From a period prior to the Christian era, we see a nation, 
the Nahuas, leaving Florida, according to Brasseur de Bourhourg, 
to settle in Mexico, and quitting it in the year 174 to disperse, 
some to the north, along the Mississippi, others to the south, across 
the Isthmus of Panama, and there disseminating the custom of 
flattening the head from behind forwards. Other deformations of a 
different type are met with in the same comitry, which it seems 
reasonable to refer to another primitive people. „ Prom these devia- 
tions from one and the same cnsCom, we may infer that its origiu 
dates back to a very remote period. They practised it during 

w 2 
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infancy on both sexes, and sometimes on t,lio malo only, by very 
dill'erent methods. Sometimes th(3 infant was fastened on a plank, 
or a sort of cradle with loatlmr straps ; or they applied pieces of clay, 
pressing them down with small boanls on the forehead, the vertex, 
and the occiput, according to the particular ol)jectthey had in view. 
Somijtimes the head was kneaded with the hands or the knees, or, 
the infant being laid on the back, the elbow was pnessed on the 
forehead. Cironlar bands wore sometimes employed to support the 
aides of the head. .Sometinuis they had rocourso to some other 
method, which they carried out in anotlujr way. Each people, 
each tribe, each family had its various methods by which they 
might he recognised. In Vancouver’s Island and the neighbour- 
ing island.^, throe very dilleront types have been noticed side 

by side. 

The infant soraotimos dies <luring the p)rocoss, and when it sur- 
vives, it does so to the detriment of the intulleetual faculties. The 
intellect, however, does not s(3em generally to be so much affected 
as we might have supposed. Even the cranial capacity is not 
diminished, because the brain, if it does not accommodate itself 
when pressure is forcibly exerted on it, is capable of resisting slow, 
partial, and progrossive prossuro. It has boon asked whether in 
the course of time these deformations become Imrcditary. The (pues- 
tion has generally been ans wered in the negative, notwithstanding 
which we would not assert that certain braehycephalcs did not 

originate in this way. 

M. Gosso has described sixteen species of artificial deformation, 
ten of which were in American skulls, which he afterwards reduces 
to five. M. Lunier admits seven species.* 

We shall reduce the most interesting and the most common of 
them to two, the one dress6, the other oouche, corapnising each of 
the species and the Varieties. Moreover, there are but few of these 
which can bo taken apart from tlio rest j all of them seem to have 

* Gosao, “ Eaaai sur lea Deformationa Artifloiolles <lu Orflno,” Paria, 1855 j 
and “ Presentation d’u%Crfl,u(3D5form6 do Nahua,” in “Bull. See. d’Antlirop.,’ 
vol. ii., 1871 ; Lunie% Article “ jpdformationa ArtificiolloB du Crieej” in 
“ Nouv. Diet, de Mdd. et Cliirurg. Pratiques,” 1869. 
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gradations of form of the most oppo.site character, and it would be 
diftloult to dotermino what name to give to tlicm. 

It is, however, from their being so characteristic, and of forms 
with which we have he(‘.om0 so ffuuiliar, that they enable us to 
recognise the people to which the skull belongs. 

In the first kind, more or less forcible pressure and counter- 
pressure, varying also in height and in extent, have been exerted 
at the two extremities of the skull, thus shortening the antero- 
posterior and lengthening the vertical and frequently the transverse 

'diameter. 

In the second kind, the length is, on the contrary, increased. 
Whether the dcforuiations be symmetrical or asymmetrical is imma- 
terial j sometimes we should exp)ect the latter, but most frequently this 
would be involuntary and the result of a Imdly-conducted operation. 

When in the first kind, the dressc, the most continuous pressure 
was exerted on a great extent of the occiihtal, wliile af; tlie forehead 
there was only slight counter-pressure, the result was simple occipital 
deformation, or a voftioal occiput. This is observed on the coasts of 
Peru, among some Puelchas, in one of the tribes of the Vancouver 
Archipelago, in Malacca, and even in France. If the sides of the 
akuU were at the same time eompiresscid or sujrported, we should 
get the quadrangular deformation met with in South America, and 
among the Paws mentioned by Morton. The pressure on the 
occipital being increased, and that of the forehead being continued, 
we should arrive at the raised cuneiform deformation {deformation 
cuneiforme relevee) of Gosse, which is characteristic of the Fahuas, 
their descendants the Fatchez, certain of the Chinooks, and, in 
another 'part of the world, the Taliitians. The most celebrated 
variety is the dtf'ormation triloMe, in the form of a trefoil, of the 
Ishmd of Sacrificios, in tho Gulf of Mexico, which is produced by 
a supplementary band beginning at the occiput, passing up over 
the median line, and bifurcating in the middle of the sagittal suture 

t 

to reach the temporal fosste. Things remaining thus, if the frontal 
pressure is made higher the middle lobe disajipmars, and we have 
tho cordiform deformity and not the bilobei, because it would 
become amalgamated with another oP which we ^hall sjpealc presently. 
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In the laboratory of M. Broca there are sixteen beautiful specimens 
of this from Ancona, Peru, &c. 

In the second kind, or comU, the frontal pre,ssur6 was greater, 
it being exerted over the whole surface of the bone, while the 
occipital counter-pressure was exerted lower, was very slight, or none 
at all (the pohit d'appui then passed through the vertebral column) : 
the skuU therefore became elongated behind without obstruction, 
lu the generality of cases, however, a supplementary pressure was 
made on the vertex, Hence we find on the upper surface of these 
skulls, from before backwards ; (1) a frontal depression or flattening ; 

(2) a bregmatic projection; (3) a post-bregmatic depression; (4) a swel- 
ling formed by the whole mass of the receding skull. The flattening 
of the forehead — which is sometimes immoderately receding, as in 
Pig. 19, representing the Aztecs — took the name, among certain 
peoples, of deformation of courage (dSformation du courage). In the 
kind termed dressS, the forehead was more frequently widened and 
more elevated ; in this, it is usually narrower, longer, and lower. 
(3ne of the consequences of this is that the roof of the orliits is 
depressed, and that the eyeballs are raised by being made to project. 
There are three species of this deformation or distortion i ( 1 ) The 
cuneiform deformation (deformation cunCnforme couchee) of Gosse, 
which is very marked in the Caribs of the Antilles, the northern 
Guaranis, and some Horth American tribes near Vancouver’s 
Island. The majority of Chinooks and other flat-heads (teiee plates) 
from the Colnrabia river, described by Morton, are in the same 
category, (2) The elongated symmetrical deformation (deformation 
syynHricju'e allongee) of Morion, in use among the ancient Aymaras. 

(3) The macrocephalic deformation (dSformation macrocephale) of 
Europe, which in Prance has given origin to the annular (anmdaire) 
variety of Poville,* and the bilobed (bilobSe) of Lunier—observed 
in the departments of the Lower Seine and the two Sdvres — and 
to the simple frontal or Toulousian (Toidoiisaine) variety, so named 
from the country in which it has been specially noticed. (Pig. 22.) 

In the annular, the band extends from a point behind the bregma, 

• * * 

* See also “ La Defomation allongee efc oylindrique ” of Povillo, of which 
the annular is a variety, in “ Anafc. Syst. Nervenx ” of Poville. Paris, 1814. 
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vertically below the chin, by crossing a circular furrow which 
divides the head into two portions ; these being less decided in the 
annular than in the bilobed variety. In the Toulousian^ the line 
starts from the occiput, reaches the forehead obliquely, and there 
exerts its principal pressure.* The inacrocephalic unites the two 
systems, so that the frontal depression of the Toulousian and the 
post-bregmatic depression of the annular exist there, the two being 

a bregmatic projection. 

We must say it is often difficult to distinguish certain macro- 
cephalic skulls of the Crimea from certain elongated crania from 



Fig 22.— Arfcifloial deformation of the skull, called Tonlouaaine. 

the country of tJre ancient Aymaras. Among the deforniatioiia not 
included with the two preceding kinds, and which Gosse describes, 
we may mention the nasal deformation (dd/wmaffow, nasale) or flatten- 
ing of the bones of the nose, practised by the Botocudos of America, 
and the na-so-parietal {deformation naso-jKirietale) or Mongolian, 
peculiar to the ancient Huns and to certain Kirghis. 

We have said that the types of ethnic deformations of the skull 
present gradations, whereby they are at times insensibly trans- 
formed into other types, although their general,, character remains, 

* “ 8ur la Deformation Toulonsaine du Orflne,” by M. Broca, in “ Bull. 
Soo. d’Anthrop.,” 1871. 
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The skulls which are met with in Upper Peru and Bolivia, and are 
generally attributed to the Ayniaras, are proofs of this, 
varieties may he reduced to three. In the first, almost the entire 
skull is thrown backwards, and has the appearance of being recum- 
bent {couche) horizontally. The most striking example of this 
which has been under our notice, and which belonged to M. Broca’s 
hiljoratory, projects 89 milliinetres backwards behind the opisthion, 
while in 20 Europeans’, taken at random, the same projection is 
08 millimkres ; but the skull in this species is not always so couche^ 
and we have noticed in others that the sub-occipital region is better 
supported. In the second specie.s, the most common and most clas.sic 
among the Aymaras, the sub-occipital counter-pressure is a little 
higher, and is more perceptible, and the more compact lateral bands, 
which are readily recognised by their impression, prevent the skuU 
from spreading at the sides. Thus the extremity of the skull which 
corresponds to the obelion, or to the interval which separates it from 
the lambda, is conical, and constricted at the base by a circular 
furrow which starts from the occiput and bifurcates on each side, 
one portion tending towards the region of the frontal protuberances 
and the other to the vertex. The varieties of this species differ in 
the degree of obliquity, above and behind, of the great posterior 
axis of the skull and of the cone in question. In the most oblique 
form the recxmibent deformation (decmchee) has become raised. In 
the example which we have seen lately, the projection behind the 
opisthion is irot more than 58 millimetres, that is to say, it is as 
much diminished as in the preceding case it was increased. In 
order to account for the difference in these two cases, we must com- 
pare together the following measurements, viz.; their post-opiathiac 
projection, their maximum vertical projection, and their maxiinuin 
antero-posterior diameter. The first, which shows the elongation, 
and the second, the straight character of the skull, are expressed in 
hundredths of the antero-posterior diameter. In the first example, 
the index of the projection backwards is 44-6 and that of the 
height 77 ‘6; and in the second, the one is 34 ‘3 and the other 
92 '9. This proves that the deformation gains in horizontal proj ection 
in the former case what it loses in verticid in the latter. In the 
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third species, which varies as to inclination, all the bands which 
■compressed the sides hare disappeared, or at least are scai'coly per- 
ceptible. The lateral fuj’rows are wanting, traces of the frontal 
pressure alone remain; the skull is swollen above and behind the 
auditory foramina, and the whole deformation has the appearance of 
an egg wdth its larger extremity po.steriorly. This most resembles 
the inacrocephalic deformity of the Caucasian skulls. bTotwith- 
standing these varieties, we discover in the three species that a 
■similar method of proceeding has been employed, and for a similar 
object, which is characteristic of the Ayinara race, and which 
distinguishes it at once from the race of Ancona and also from 
that of Peru, in which the head is plainly raised up hy a flattening 
from behind forwards. Prom this fact alone we should conclude 


that the peoples of Ancona belonged to the conquering race, which 
in Florida bore the name of Nahuas, and of which the Toltecs of 
Mexico, the JSTatchez of the Mississippi, and the Totonacks of 
Sacrificios are other representatives. 


Concltmon. 


Our fust part being completed thus far, in which we have con- 
sidered Man zoologically in his ensemble, and having taken special 
notice of liis varieties, it* remains for us to give an answer to tke 
question propounded at the close of our preliminary remarks; 


What 


Is he to 


be classilied in an order or in a family 1 We cannot too frequently 
reiterate that Man, owing to his intellectual powers, occupies the 
first place in creation, and is its culminating point as a marvel of 
organisation ; he therefore exercises upon the planet of which he is 
an inhabitant a rightful dominion over all living beings. But we 
must also remember that there does not seem any radical difference 
between him and those most nearly related to him — the anthropoid 
apes, Anatomically, they possess the same organs, constructed and 
arranged in the same way, there being only secondary shades oi 
■difference between them. The feet, the hands, the vertebral 
■column, the thorax, the pelvis, the organs of sense — all have the 
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same configuration. The brain also in its structure and its 
convolutions is identical. Physiologically, the various functioius 
are exercised in a similar manner ; even their diseases are alike. All 
the important differences between them reside in the volume of the 
brain, which is three times more developed in Man, and in his 


and 




the judgment, the reason, and the understanding, which arc the 
noblest if not the brightest gems in his crown. An Emeritus 
professor relates that one day finding himself alone on Mont Blanc, 
at the halting-place of the Grands Millets, he cast his eye over the 
depth of the abyss which separated him from Chamounix, and 
which the Glacier des Bossons rendered impassable. Some intelli- 
gent guides, however, had discovered a number of invisible paths, 
which connected these two points, and so assured their communica- 
tion. Such, said he, is the nature of the abyss which separates 
Man from animals. 

The comparison is ingenious, but scarcely correct. The characters 
which Man and animals possess in common are manifest to all, 
and no one would have had any doubt on the subject if their serenity 
had not been disturbed by biblical legends or by philosophical specu- 
lations. The modes of transition, the anomalies which produce in 
one that which is normal, in otliers a strict identity in the majority 
of the organs, only slightly differing as to form, all indicate that 
unity of arrangement of which Geoffroy Saint-ITilaire speaks. What 
should we say if, instead of their being reduced to the human and 
simian forms which time had bequeathed to us, we had to arrange 
those which were intermediate, and which had escaped us 1 

Whatever his past may have been, Man now appears before us 
as forming a ciroumscribed zoological gi'oup, to which it is proper 
to give a name in our classification. What is it to be 1 

In the preceding pages, we have been led to recognise the exist- 
ence of paiiiicular types in each zoological division or subdivision. 
First, we found a general type proper to all mammalia, that is to 
say, an ensemble of character common to men and animals, which, 
whilst distinguishing them collectively, unites them with birds and 
reptiles, as if all had been formed in one and the same mould, and 
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diversity had supervened siihsequently. Then, laying aside that 
which is foreign to our purpose, a general type common to all the 
monkey tribe, and to which Man as.similates infinitely more than to 
tliat of the carnivori or ruminants. Lastly, in this simian group we 
found a succession of dissimilar types ; first, that of lemurs, but 
slightly homogeneous, ill-defined, and showing a preference on the 
one side to certain cheiroptera and insectivora, and on the other to 
some species of cebians, or monkeys of the new continent ; a second 
type, hetter defined and brought to greater perfection ; then a thhcl 
type, that of pithecians, or monkeys of the old continent, divorcing 
itself from the second, and in which the particular traces of 
resemblance to Man are more apparent. 

Up to this point, the three simian types follow each other in a 
regular gradation of succession. But after the third there is a 
hound ; the pithecians have less resemblance to the anthropoid 
apes than to the cehians. The general type of the anthropoids is 
indeed altogether different and very marked, hut it bears the closest 
resemblance to that of Man. Tlie conclusions we formed at each 
step were, that many a characteristic so similar in monkeys of the 
three inferior groups, and in quadrupeds, is different in the anthro- 
poid ; and the physiognomy assumes a resemblance to that which it 
presents in Man. In a word, the type of character changes as we 
pass from the pithecians to the anthropoids j their degree or then- 
quantity alone varying as we pass from the anthropoids to Man. 
The real differences between these last may be reduced to two, 
which are not of equal value : (1) Man always stands erect. The 
anthropoid ape sometimes holds himself erect and sometimes goes on 
all -fours j and in the latter case he makes use of his anterior 
extremities as hands — as we should do in that attitude — and not as 


feet. The variations in their respective skeletons, muscles, viscera, 
as weU. as their direction of vision, depend on it. (2) The hrain 
of Man is three times as large ; hence the development of liis 
intellectual faculties, of his faculty of language, and of his facial 
angle. 

Ajaart from these two points, and from eveiT-thing which they 
involve, we can only discover resemblances between Man and the 
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anthropoids, and the following question naturally arises : Among 
the four classes of anthropoids, is there one more than another 

wliich approaches to Man 1 

The gibbon may he set aside. In respect to his cerebral con- 
volutions and the vertebral column, taken as a whole he is really 
superior ; but as regards the proportions of his extremities, the 
narrowness of his pelvis, the arrangement of his muscles, the 
•callosities on his buttocks, and his habits of living, he establishes 
the transition to the pithecians. 

The orang occupies an equally unfavourable position, by reason 
•of certain anatomical characteristics which are proper to him, by 
the proportions of his skeleton, and by his defective feet and hands; 
but he recovers it owing to his cerebral convolutions, his facial 
angle, the number of his ribs, his teeth, and perhaps also his 
intelligence. 

1 The chimpanzee is remarkable for the richness of his cerebral 
•convolutions, the proportions of his skeleton, the disposition of his 
femurs, and the general physiognomy of his skull. 

Lastly, the gorilla has the volume of his brain in his favour ; 
the direction of his vision, his height, the general proportion of his 
limbs, the arrangement of his muscles, his hand, his foot, and his 
pelvis ; but he has thirteen pairs of ribs, a defective vertebral 
column, laryngeal sacs, a diastema, and very large canines. For our 
part we rather decide in favour of the chimpanzee, and particularly 
of certain of his species ; but it is necessary that these should be 


better known. 

The elements upon which the leading arrangement of the 
.zoological divisions should be based are: (1) a general type, common 
to all the mammalia; (2) a general sub-type, common to all monkeys 
proper, to the anthropoid, and to Man; (3) a particular type, common 
to these last two ; (4) the human type. The most striking fact in 
jrelation to this was broucht forward at a remarkable discussion 


which took place in 1869, at a meeting of the Socidtd d’Anthro- 
pologie. The question of doctrine having been carefully avoided, 
the conclusion was arrived at that the avthropoid apes more nearly 
aiproach Man anatomically than the monkeys next in order to them. 
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Consequently the separation to he made at the extreme of the 
series, between the inferior monkeys and Man, cannot he logically 
placed between the anthropoid and the so-called coinraon moidceys. 
This leads us to Mr. Huxley’s classilication : (1) Man and the 
anthropoid apes ; (2) the monkeys of the old and new continents ; 
(3) lemurs. 

But we must necessarily draw a strong line of demarcation 
between Man and the anthropoids. Although the type common to 
both differs only in degree, that which concerns the brain has so 
considerable a range that division becomes inevitable. But, to be 
logical, we must in the same way separate the monkeys of the old 


continent from those of the new, Avhich have an equal claim to differ 
by reason of other characteristics ; and this leads ns definitely to 
adopt the classification of M. Broca; (1) Man; (2) the anthropoid 
apes; (3) pithecians ; (4) cehians; (5) leniiu’s. 

How these five groups have nearly the same zoological value, 
and are separated from each other hy ecpial intervals. United, they 
present an ensemble of common features, which separates them en 
masse from the carnivora as much as these are separated from the 
marsnpialia or the cetacea. We must then give to each of them 
equivalent leaduig titles, and to the whole collectively a title similar 
to that of carnivora, of marsnpialia, or cetacea. They thus form five 
families in one and the same order — that of Primates. Consequently, 
Man forms one PAMILY ; the first in the OEDER of Primates, the 


first in the CLASS of Mammalia. 

It remains for us to inquire whether the divisions of this family 
are to be arranged as genera, as species, or as varieties. We shall 
decide this question after having examined the elements of the 
problem in our second part. 
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The divisions and subdivisions of tlie human family are designated 
in cuiTent language by the name of races ; and as such their study 
would not present greater difficulties than that of all other analo- 
gous divisions of natural history, but for the intrusion of questions 
of doctrine. Have these races the value of species, of varieties, or 
even of genera 1 This is the question. Before giving a reply we 
must pass in review: (1) the accepted definitions of all these terms j 
(2) the classification of races ; (3) the particular characteristics upon 
which they rest ] (4) the principal physical types which we may 
take for granted exist among mankind in general. 


Of Species. 

The main point of the dispute lies in the sense attached to 
this word, and to its exact limitation j which necessitates our 
bringing in a certain number of definitions, and these have the 
advantage of drawing the questions closer together. In determining 
the first series of definitions we shall be met at the very threshold 
with inherent difficulties. In the second is sketched out a principle 
pregnant with consequences ““ species are Variable, without any 
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precise limits, and become transformed in the course of time. In 
the last the contrary principle is maintained, namely, that species 
are immutable, and changes in them never pass beyond certain 


boundaries. 

“Under the denomination of species,” Eobinet writes in 1768, 
“ naturalists embrace the aggregate of individuals which possess an 
amount of appreciable difference.” 

“Species,” says Agassiz, “is the last division of classification 
at which naturalists pause ; and this division is based upon the 
least important characteristics, such as form, colour, and propor- 


tions.” 

✓ 

“Species,” according to Lamarck, “is the aggregate of indi- 
viduals like each other, whose offspring is perpetuated in the same 
condition, as long as circumstances of situation are not changed to 
such a degree as to alter their habits, their disposition, and theh 
forms.” 

“ Species,” says Geoffroy Saint - Hilaire subsequently, “ is an 
aggregation or succession of individuals characterised by a uniformity 
of distinctive features, whose transmission is natural, regular, and 
unlimited in the xiresefnt state of things,” 

“ Species,” says Cuvier, “ is the aggregate of all organised beings, 
descended from one original parentage, or from those which resemble 
them as far as they resemble each otlier,” 

In the following definition of Prichard, in which especial refer- 
ence is made to the position assigned to Man, we perceive the 
dominance of orthodox ideas, and, at the same time, some amoimt 
of vagueness attributable to the influence of Lamarck. “ Species,” 
he remarks, “ is an aggregate of individuals resembling each other, 
whose slight differences are explained by the influence of physical 
agencies, and who are descended from a primitive pair.” This is 
the ancient monogenestic creed. 

M. de Quatrefages considers that the elements of the definition 
may be reduced to two, viz. : “ the resemblance of individuals to 
each other, and their uninterrupted descent from a primitive 
group.” It is not until subsequently that he admits, a.s a practical 
criterion of species, the result of inbreeding “ Individuals of the 
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same species,” lie remarks, “are alone capalole of producing prolific 
offspring.” This idea is precisely that of the old botanists Eay and 


Do CandoUe. 


What are we to think of these diverg 


That 


species might really bo nothing more than one of those “ products 
of art ” of which Lamarck speaks, and not a definite and absolute 
zoological association. Its most zealous partisans declare that it has 
but one criterion by which it may be recognised — the fecundity of 
individuals inter se, and their sterility with those of contiguous 
species. But this criterion has undergone many a.ssanlts of late 
years. Many species, admitted incontestably to he diverse from 
one another, have produced prolific offspring, unipuestionably very 
jorolific. hTatmulists generally denied it at first, and held to the 
denial with pertinacious grasp, declaring that they were deceived, 
and that the pretended species were simply varieties. Be it so. 
The hare and the rabbit, the dog and the wolf, the camel and the 
dromedary are of the same species. But the distance between the 
goat and the sheep is greater ; they are genera, and by descending 
only one step they would only become species. JSTow their cross- 
breeds succeed well in Chill The wild goat and the domestic 
goat are also different genera ; nevertheless, in the Pyrenees they 
produce mixed breeds, which have been described by Count de 
Bouilld. It appears that even the union of a heifer and a stag 
produced a hybrid, which was exhibited at an agiicultural meeting 
in the department of Aisne. 

But it is not sufficient that there should he a cross-breed and 
progeny ; the criterion of species is that this progeny itself and its 
descendants should he fertile, and that the mongrels left to tliem- 
selves should never revert either to the paternal or maternal typje. 
However, this is only one step in the mode of manifestation of an 
organic property, which we shall describe later on under the name 
of homogenesis, and which is the faculty that two germs of 
opposite sexes possess in different individuals of becoming reciprocally 
prolific, however great their zoological distance may be. Simple 
fecundity is the first step. The union of the hare and the rabbit 


advanced 


The different 


species produce offspring of an intermediate character, termed 


o 2 
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leporides, -wliich after twenty generations are still fixed, after 
repeated experiments both in France and Germany. 

The perpetuity of the type of species is secured, under these 
circumstances, by the faculty of individuals to intercross more 
successfully and to produce offspring, which in their turn continue 
to propagate those resembling themselves. iS^o one disputes this. It 
is equally the rule that crossings outside the species are sterile, but 
in both cases there are exceptions which do not confirm the rule, 
and which increase in number the more closely we look at the 
matter ; exceptions which, reasoning by analogy, could not be fore- 
seen, and which are only learnt from experience. This more or less 
potent affinity between genera and species, and the more or less 
favoured varieties of mongrels resulting in consequence, prove at least 
that the barriers of species are not inviolable, and that the pre- 
tended criterion has nothmg positive about it. 

Later on, when we are considering the degree of homogenesis of 
races m human cross-breeds, we must beware of gathering from 
them an argument either for or against their quality of species or 
variety. 


Of Variety, 


Under this name, devoid of all qualification, we usually under- 
stand an assemblage of individuals presenting common character- 
istics, and thereby distinguisbed from contiguous groups having 

obaracteristics, or those of a more general tyne. It 


common 


is transient and accidental, or permanent. Teratological variety, and 
variety the result of the influence of external conditions, belong 
to the former. Apropos of the permanent variety, all kinds of 
difference of doctrine are observable. In the transformation 
schools of the present day no distinction is made between them and 
species. In the opposite school of olden time, that of Prichard for 
example, the two so far approach each other that their character- 
istics are altogether hereditary ; but whilst the permanent variety 
is merely an accidental one which is fixed and determined, species 


i'r 


least 
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Of Race. 

The word lias many acceptations, according to the paiticulai 
doctrine embraced or the absence of doctrine. In the one case it 
coiTesponcls to the permanent and secondary variety of Prichard, 
in the other it expresses so well-marked a zoological limit, that one 
is compelled to ask whether it is not confounded with species. In 
current language indeed it has a vague meaning, leaving all the 
questions mh judiee. 

“Eaces are hereditary varieties,” remarks Adrien de Jussieu; 
and M. de Quatrefages says : “'When the accidental characteristics 
which distinguish a vegetable or an animal variety are transmitted 
by generation and become hereditary, then we have a race." 
“ Zoologists and botanists are unanimous on this point,” he goes on 
to say ; and further : '' The race is the ensemble of individuals like 
each other, belonging to one and the same species, having received 
and transmitted by generation the characteristics of a primitive 
I variety.” Does M. de Quatrefages mean to say that it is quite 
primitive f for, the disputed criterion of fecundity being set aside, 
how are we to distinguish primitive variety from species? The 
accidental origin is pointed out precisely in this other definition. 
“ Eace,” says Isidore Geoffroy Saint-PIilaire, “ is a succession of 
individuals springing from one another, and rendered distinct by 
undeviating characteristics. ” * 

M. G. Pouchet gives the word another acceptation, which is that 
of the ancient polygenists : “ The word 
natural groups of mankind.” Accordhig to him they are so many 
Species. There is a radical difference between this and admitting 
that certain races represent species, hut that others are only per- 
manent varieties, t 


race ’ designates the different 


* “ Eevue des Cours Scienfcif., 1867-68 j” " Leijons ” of M. de Quatrefages, 
‘‘ Histoire Nat. Gda. des Regions Organiques,” by Isidore Geoffroy Saint- 
Hilaire, 3 vols., Paris, 1859. 

t “ De la Pluralite des Races Humainee,” by Georges Pouobet. Second 
edition. Paris, 1864. 
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Another way in which the word “ race ” is understood, or rather 
employed, is that set forth in the following definition of Prichard : 
“ Under the name of races we include all assemblages of individuals 
presenting more or less common characteristics, transmissible by 
succession, the origin of these characteristics being an unsettled 
question. ” The term may thus be used indifferently and taken in 
its widest sense. It applies as well to more or less thoroughly- 
defined human varieties, or sub-varieties, as to species. Under its 
shadoAv every variety of opinion may recline ] negroes in general 
may be looked upon as a race in the same way as Kaffirs or natives 
of the Gold Coast. We shall speak as a matter of convenience of 
pure, cross, mixed, primary, and secondary races. There will be 

f ) 

anthropological and historical races, as well as those determined 
according to language, ^ome are lost in obscurity, and will only he 
found by a diligent examination of every possible species of evidence ; 
others will be seen under our very eyes, as the living races of 
Australia and America. At the moment when we ought to decide 
as to the number and value of races, we shall come to an orderly 
arrangement inspired by the teachings of our master, M. Broca, 
who says, “The varieties of mankind have received the name of 
races, Avhich gives the idea of a more or less direct relationship 
between individuals of the same variety, but does not decide either 
affirmatively or negatively the question of the relationship between 
individuals of different varieties.”* 

Eaccs thus included, that is to say, the more or less generally 
accepted divisions and subdivisions of the human family, are weU- 
nigh infinite ] we are compelled therefore to group them. Those of 
the most striking character we place first ; then those which are less 
and less determined ; and, lastly, those which we make a guess at, 
or which are to be discovered by the help of geography, history, and 
linguistics. 

Glassification of Raem, 

The first attempt at classification was made in the year 1772, 
by P. Bernier, a French traveller, who made out that there were 

* Article “ Anthropologie,” in “ Diet. Enoycl. dee Sciences Medicates,” voL v. 
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fotir races : the white in Europe, the yellow in Asia, the black in 
Africa, and Laplanders in the north. 

The second was that of Linnaeus. His genus Man includes three 
species ; homo sapiens, homo ferus, and homo monstrimus. His 
savage man is dumb, covered with hair, and walks on all-fours. 
Among his monstrous men he uicludes the microeephales and the 
plagiocephales. His homo sapiens includes four varieties : the 
European, with flaxen hair, blue eyes, and light skin ; the Asiatic, 
with blackish hair, brown eyes, and yellowish skin the African, 

4 

with black woolly hah, black skin, flat nose, and thick lips ; and 
the American, with tawny akin, long black hair, and beardless chin. 

Buffon did not classify — ^he described. He recognised more 
particularly a northern race, a Malay race, and made a distinc- 
tion between Hottentots and other African negroes. The first 


classification which possessed a certain amount of prestige was 
that of Blumenbach. The Gottingen professor described five 
human varieties ; the Caucasian, the Mongolian, the Ethiopian, 
the American, and the Malay. He was the originator of the title 
of Caucasian, which is now in use, and which he employed 
becaxrso the Caucasus is near Mount Ararat, upon which the ark 
rested after the flood. But a period soon arrived when a reaction 
took place among a certain number of naturalists. Three pairs 
alone having survived the universal deluge, as a matter of course 
all the races of man kind now hving upon the earth descended from 


them, 

Cuvier admits three races — the white, or Caucasian, the Mongo- 
lian, and the negro. Ddsurmais divides the first into three the 
Indo-Pelasgian, the Armenian (Semitic), aud the Scytho-Tartarian ; 
and includes in the second the Kalmucks, the Mantchus, the 


inhabitants 


nesia (the Marianne and Caroline Isles). He does not speak of 
the divisions of the nggjo race ; but, not knowing where to find a 
place in his classificaticfn for the Malays, Papuans, Lapps, Esgiui- 
maux, and Americans, he rejects them altogether from his category. 
“ The red colour of the Indians of America,” however, he docs 


** not consider sufficient ground for placing them in a distinct race. 
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Tlie authority of Blumenbacli, however, counterbalanced that of 
Cuvier, and classic authors, with some dissentients, divided theni. 
between the five races of the one and the three races of the other.. 
Lac(ipede, Prichard, Jacquinot, and l^lourens were in favour of 
three, the last-named recognising about thirty-three different types. 

The first opposition came from Virey, in 1801, who gave out 
that the human family was composed of two species, the white, and 
the black, each being divided into six races, and these in their 

turn into families. 


Bory de Saint-Vincent and A. Desmoulins were of the same 
opinion. The former, taking up the propositions of La Peyrdre,, 
declared that Adam was “the father of the Jews only, and that the 
differences between the human races are sufficiently great to merit 
the designation of species.” He admitted fifteen, many of which 
in their turn included many races, namely, the Japhetic or 
European, the Arabian, the Hindoo, the Scythian (Turks), the 
Sinican (Chinese), the Hyperborean, the Neptunian (Malays, 
Polynesians, and Papous), the Australian, the Columbian and 
American, the Ethiopian, the Kaffir, the Melanesian, and tlie 
Hottentot. Among the secondary races a few deserve to be 
mentioned ; the Arabian species, comprising the Adamic Jews and 
Ai'ahians, and the Atlantic race (Berbers). 

A. Desmoulins at the same time as, or rather before, Bory de 
Saint-Vincent, raised the number of human species to sixteen. 
He mentions two which had escaped Bory, namely, the Kurilian 
and the Papuan. The Caucasian species is taken in a different 
acceptation to that of Blumenbach and Cuvier; it merely desig- 
nates a particular group of the Caucasus, including the Mingrelians, 
the Georgians, and the Armenians, 
lian species into the Indo-Sinicau, the Mongol, and the Hyper- 
borean race is equally worthy of attention. It is to he regretted 
that A. Desmoulins should have brought into his Scythian or 
European species the Einnish race. But in his arrangement are 
found unforeseen affinities which science has not confirmed, but 
which perhaps will deserve to be one day taken again uito con- 
sideration, It would be impossible to enumerate aU the methods 


His division of the Mongo- 
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of classification which have been proposed, from the four races of 
Leibnitz, the four varieties of Kant, the five groups (divided 
into twenty-six families) of Morton, or the nine centres of Agassiz, 
to the more recent classifications of M. Kr. Miiller and M. Hccckeh 
Three only will engage our attention before we close this subject : 
the method of Isidore Geoffioy Saint-Hilaire, which was the first 
to make classification depend exclusively on the methodical arrange- 
ment of a certain number of physical characteristics j that of Mr. 
Huxley, which has a certain amount of originality; and that of 
Ml de Quatrefages, which examines into the whole of nature in 
accordance with the principles of the natural method. 

The classifications of Isi dore ’ Geoffrey Saint-Hilaire are turn in 
number. In the first he distributes his eleven principal races 
according to the character of the hair, the flatness or projecting 


form of the nose, the colour of the skin, the shape of the eyes, and 
the size of the lower extremities. In the second he admits the 
foUowing human types : the first, or Caucasian, Avith the face oval 
and the jaws vertical (orthognatlious) j the second, or Mongolian, 
with the face broad in consequence of the prominence of the cheek- 
bones (eurygnathous) ; the third, or Ethiopian, with projecting 
jaws (prognathous) j and the fourth, or Hottentot type, with wide 
cheek-bones and projecting ja^vs (eurygnathous and prognathous). 
This division has not been settled finally, but the bases of it are 


excellent. 


The classification of Mr. Huxley includes two primary divisions : 
The ulotrichi, vnth woolly hair, and the leiostrichi, with smooth 

hair. (1) Ulotrichi. Colour varying from yellow-brown to the 

% 

jettest black ; the hair and eyes dark, and with only a few excep- 
tions they are dolichocephales (elongated head). Example : the 
negroes of Africa and the Papous. (2) Leiostrichi. These are 
divisible into four groups : the australoid group, with dark skin, 
hair, and eyes ; the hair long and straight, prognathous skull, 
with weU-developed superciliary ridges. Example: the blacks 
found in Australia and in the Deccan, and perhaps the anment 
Egyptians. The mongoloid group: yellowish brown or reddish- 
brown skin, dark eyes, long, black, and straight hair, mesati- 
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cephalic slaill. Example; the Mongols, Chinese, Polynesians, 
Esquimaux, and Americana. The xanthochroic group ; pale skin, 
blue eyes, and abundant fair hair, skull mesaticephalio. Example : 
the Slavonians, Teutons, Scandinavians, and the fair Celtic-speak- 
ing people. The melanochroid group : pale-complexioned, dark 
eyes, hair long and black. Example: Iberians and black Celts 
and the Berbers. 

There are many objections to this classification. The form of 
the head, for example, is not always exact. If the Chinese and 
the Polynesians of the third group are mesaticephalio, the 
Esquimaux are the most dolichocephahc to be found on the 
globe, and the Mongols among the most brachycephalic. 

The beat classification, apart from the monogenistic principle 
upon which it is based, is that of M. de Quatrefages. The 
emment professor at the Museum of Paris regards the whole of the 
human races, “pure or regarded as such,”"*^ as a bingle stem with 
tluee 

divided into 
the families 
the white 
(Esthonians, 
the Mongolian or 
of the black trunk, the 
the Saab (Hottentots). As examples of the boughs we may 
mention the three of the Aryan branch — the Celt, the German, and 
the Slav; the two of the Semitic branch — the Semitic and the 
Libyan; the two of the Mongolian branch — the Sinioan (Chinese, 
&c.); and the Turanian (Turks). As examples of families : the 



* The monogenistic theory does not recognise the existence of really pure 
races. All being derived from a single individual, and being gradually 
produced by the influence of external conditions, the epithet is not abso- 
lutely applicable to them at any period of their existence. In the ancient 
polygenistio doctrine a definite number of races have existed from the first, 
with characteristics such as we now find them to possess, and consequently 
have remained pure. In the transformation theory also races are never 
stationary, or at least are not so as far as our finite vision can make out j 
their purity therefore is always relative, as in the monogenistic theory. 
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Chaldean, the Arabic, and the Amhara of the Semitic bough j the 
first furnishing the Hebrew group, the second the Hymyarite and 
Arabian groups, and the third the Abyssinian group. M. de 


Quatrefagcs admits besides, 


the great races belonging more or 


less ” to one of the three trunks. So among those of the yellow 
trunk, races Elements juxtaposes” {tlie Japanese), and the races 
'‘h Elements fondus” (the Malayo-Polynesians).* In fact, the 
majority of classifications go on progressing. "We see them com- 
mencing timidly, then multiplying their divisions, and then- 
descending to details. Questions as to geographical boundaries 
are the first to attract attention, then physical characteristics, 
language, and subsequently records of every kind, both ethnic, 
historical, and archmologicaL The defect of many is their exclusive 
character, as the classification of M. Fr. MiiUer, which is essentially 
linguistic. M. de Quatrefages, on the contrary, draws from all 
sources, and well weighs every question. Perhaps, however, he 
does not lay sufficient stress on physical characteristics, which 
ought in his eyes as a naturalist to take precedence of every other. 
Ethnology, which classes peoples, naturally leaves them out of 
consideration ; anthropology, -which has to do with the distribution 
of races — like botany, which makes divisions and subdivisions of 
the vegetable kingdom — takes them as its prmcipal basis.t 
Before resuming this question, let us consider first the physical 
characteristics of races, and then the physiological, which flow 
from them. We shall also speak of ethnic, archseological, and 
linguistic characteristics, hut only to a limited extent, inasmuch as 


* We mnst not allow the name of M. de Quatrefages to pass without 
expressing oar sense of the liberality with which he has for many years 
placed at onr disposal the magnificent anthropological collections of the 
Musenm. Without endorsing all his views, we must admire the clear and 
forcible mode in which he expresses them in his lectures and published 
works. His examination of the dootrine of Darwin has particularly struck 
ua, and demands very serious and thoughtful attention. 

f See Systema Nafenrse,” by Ch, Linnmus, Leyden, 1736 5 ** Diasertatio 
Inanguralis de Generis Humani Tarietate NativA,” by J, F. Blumonbaoh, 
Gcfitticgen, 1776, in 4to; “Le Efegne Animal/' by Baron Cuvier, 6 vols., 
vol. i., Paris, 18295 Species des Mammif^res Bimaaes efc Qiiadrumanes,” by 
E. P. Lesson, Paris, 1840, in 8 vo. 
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there are volumes published in the “ Bihlioth^que des Sciences 
Contemporaines,” specially devoted to these subjects,* 


The Physical Gharacteristics. 


The physical characteristics which separate races are of two 
orders : anatomical, which are to he studied in the laboratory ; and 
externa], to be observed on the living subject. 

The two are far from possessing the same value in the present 
phase of anthropological science. In the laboratory, everything is 
done carefully and methodically, as far as can be done, with the 
compas.s and the balance. Observations are conducted with calm- 
ness, and every available source of information is brought into 


requisition. 


foreign 


it is quite otherwise. The traveller has generally other objects 
which occupy his attention. He sets out with certain erroneous 
opinions, allows himself to be influenced by the events of the day 
and his own preconceived notions ; or he ignores what he ought to 
observe, and passes by facts which possibly might clear up questions 
long in dispute. Thus the observations which reach us from afar, 
sometimes from a sorxrce looked upon as a most favourable one, 
have never the same degree of exactness about them which facts 


♦ “Histoiro Naturelle de rHomme,” by J, J. Virey, 2 vols., Paris, 1801 ; 
“ Diotionnaire Olassique d’Histoire Naturelle,” arts. “ Bimaues,” “ Homme," 
" Orang," by Bory de Saint-Yinoent, vol. yiii., 1825, and vol. xii., 1827 ; 
“ Hiatoire Naturelle des Races Humaines,” by A. Desmoulins, 8vo, Paris, 
1826; “Manuel de Physiologie,” by J. Muller, translated into French, 
2 vols., Paris, 1846 ; " Cours de Physiologie,” by P. Berard, vol. i., Paris, 
1848, &c. &o. ; “ The Races of Men and their Distribution,” by Charles 
Pickering, 1 vol., 4to, Boston, 1848 and 1864; "Types of Mankind,” by 
Nott and Gliddon, p. 618, Philadelphia, 1 vol., 1864; table of the first 
classification of Isidore Geoffrey Saint-Hilaire in " Etudes sur THistoire 
Naturelle,” by Camille Delvaille, Paris; "Sur la Classification Anthro- 
pologiqne,” by Isidore Geoffrey Saint-Hilaire, in “ Memoires de la Sooidte 
d’Anthropologie,” vol. i., I860; "Comparative Anatomy of Vertebrated 
Animals,” by T. H. Huxley, translated into French, Paris, 1875 ; “ Diet. 
Encycl. des Sciences Med.,” article "Races Humaines,” by De Quatrefage-fl, 
1873 ; “ Allgemeine Etbnographie,” by F. Miiller, Vienna, 1873, &c. 
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of a niucli more xmpretendiiig cliaracter possess when collated in 
the silence of the study. 

The information published hy our learned societies is intended 
to supply this want of inexpertness which we find in ordinary 
travellers, and to make them understand the desiderata of science, 
and how to conduct their observations. But the observation of 
minor characteristics presents the greatest difficulty. A scholar 
hke Dr. Beddoe will draw up very instructive tables as to the 
colour of the hair ; an ordinary observer will appropriate the tables 
drawn up by the Soci/itti d’Anthropologie ; another, hke Qu^telet, 
and every physician familiar with anatomy, will carefully notice 
the proportions of the body, but we cannot expect this from the 
generality of travellers. They fancy they have done great things 
if they take note of a certain date when they met with a native 
having the elongated face, the curly hair, the flat nose, or the dark 
complexion. But such observations are generally insufficient. 
The expeditions such as those of the Novarra in Oceania, or of 
Petermann in the lilorth, in which certain men were selected to 
make special observations, are rare. In Prance we may mention 
the P6rons, the Pickerings, the D'Orbignys, the Humboldts, the 
Pritschs ; but how few these are 1 It is doubtful if the travels of 
Livingstone have helped forward in any way the science of anthro- 
pology. In natural history what we want most particularly is to 
have specimens of plants and animals, which those specially 
learned in each department may arrange at their leisure. In 
ethnology we want to note the manners and customs, and to 
ascertain the distribution of each tribe as well as its history. Such 
men as Pallas, Ban-ow, and Eyre are not wanting; but all the 
work of anthropology has to he done at a distance, with such 
assistance as is to he obtained from bones, hair, and photographic 
drawings. Hence the relatively low ebb at which we find the 
physical study of the living subject, as compared with the flourish- 
ing results obtained in the laboratory. But among these there are 
those which in the very nature of things have obtained special 
pre-emmence. The thing of primary importance in a laboratory is 
to have specimens, and the commonest among them are those which 
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give the least trouble and can best be preserved, as the bones, 
and e.specially skulls. For some time, however, the laboratory of 
M. Broca has been enriched with brains, preserved in alcohol, 
which have been sent from all parts of the world. 

Bones, on the other hand, have the inestimable advantage of 
presenting to us all that remains of ancient peoples of which there 
are no longer any living representatives ; some extending back to 
one and two thousand years, others to ten and twenty thousand, 
when the various types had become less changed. 

When making a comparison of races, therefore, it should not be 
matter of surprise that such importance is attached to the study of 
the bones, and particularly of the skull — that noblest part of the 
human animal. 


Graniology. 

Crardology thus forms the first chapter of the anthropology of 
the human races. 

Some of the differences which skulls exhibit are tslight, others 
are considerable ; some are more readily appreciable by thein general 
appearance, others by measurement. The particular type of each 
skull, or the general type of the group to which it belongs, is to be 
ascertained by carefully studying their ensemble. Some of these 
differences moreover are sufficiently striking of themselves to 
characterise the race, and to enable us to recognise at once the 
source from whence the specimen was derived. For example, the 
excessive length and height of the Esquimaux skuU, or the keel- 
shaped vertex associated with great depth of the root of the nose in 
the Tasmanian skull. There are exceptions, however ; craniology, 
in its present phase, is a science of analysis and of patience, and 
not yet a science of synthesis. There are two general methods, 
each of which claims pre-eminence, which however are equally 
useful and mutually perfect. In one, cranioscopy, the eye, or 
simple means which one has always at hand, are sufficient. In the 
other, craniometry, we have recourse to proceedings requiring 
accuracy. We shall term the characteristics ascertained by the 
former descriptive, and those by the latter craniometrical 
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Descriptive Gliaracteristics, 

A skull being submitted to examinatioiij the first tbing is to 
determine the age and the sex, and to notice whether it presents 
any deformity, whether posthumous, platybasic, artificial, or 
pathological. W e should especially direct our attention, with a view 
to after examination, to the small skulls which M. Eroca has called 
demi-microcephales, and to those manifestly affected with old 


demi-microcephales, and to those manifestly affected with old 
hydrocephalus. We should afterwards notice if the skull j)resents 
any anatomical anomalies, such as a supplementary suture dividing 
one of the parietal or malar bones ; the persistence of the inter- 
maxillary, the metopic, or the interparietal sutures ; the welding 
together of the bones of the nose ; the exceptionally large ossa 
Wormiana — an epactal, for example ; the enlargement of the two 
vascular foramina, occasionally absent, called parietal foramina, and 
situated about two centimetres outside and on each side of the 
sagittal suture, at the junction of its anterior four-fifths with its 
posterior one-fifth j an enlargement of about two centimetres in 
diameter, to which M. Broca has drawn attention a third con- 
dyle i a jugular apophysis, &c. What we have mentioned in the 
first part respecting all these peculiarities wdl suffice. One word, 
however, with respect to the epactal hone. 

It is simple or multiple, and varies in size from that of a mere 
triangular Wormian hone enclosed within the point of the V which 
is formed by the lambda below, to one almost having the appearance 
of an interparietal bone. It is distinguished from this latter in that 
the true interparietal suture leads directly from one asterion to the 
ether, passing below the inion, while tlie suture of the epactal is 
always above, and ends more or less high up on the branches of 


lamhdoidal 


inc£e 


Eivero and Tschudy, who improperly look' upon it as an almost 
constant characteristic of the three races of Peru. In 47 Anconian 
skulls in M. Broca’s laboratory (the others have still the skin and 

■* “ Sur la Perforation Gong&itale et Symcfcriqne des deux Pariotaiix,” by 
P. .Broca, in “ Bull. Soc. d’Antbrop.,”' 1875. 
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hair on them) it was present, of greater or less size, eleven times, 
which is oftener than usual. 

Among the most important characteristics to establish are : 

(1) The state of the cranial sutures, the serratures of which are 
very complex in the superior races, usually simple in the inferior, 

(2) The projection of the inion or external occipital protuberance, 
the degree of development of which M. Broca expresses by five 
figures, the 5 corresponding to the maximum development, and 
the 0 to its complete obliteration. 


like 


former 


is the more usual, in which the greater wings of the sphenoid are 
directly articulated with the parietal to a variable extent, which 
M. Broca measures with the compasses ; the latter is exceptional, 
where the temporal touches the frontal to a variable extent, pushing 
back the sphenoid and parietal above and below. 

(4) The part of the face where the plane of the artificially 
lengthened occipital foramen comes to. In' the white races this 
spot is situated at the superior half of the skeleton of the nose ; in 
blacks, it comes down close to the nasal spine or below ife M. Broca 
indicates the different points thus met with by the vowels A, E, I, 
0, U, A mdicates the alveolar point ; E, the nasal spine ; I, the 
spot corresponding to the position of the inferior turbiuated bone ; 
0, where the inferior border of the orbit ends on the median line : 


tmgms 


In 


some cases the plane reaches the root of the nose at a point 
which he then indicates by K A simple rule or a knitting-needle 
placed on the plane of the occipital foramen, gives in a moment this 
element of appreciation of the skull, which is merely the inclination 
of the plane of the occipital foramen, the angle of which is taken 
more accurately with the occipital goniometer. The letter N cor- 


responds to an angle of Daubenton from 
from - 5 to - 


11 to 


13 degrees; U, 


- 7 ; 0,‘to 0 ; I, from -t- 2 to 4 - ; E, from + 7 to 

+ 11; and A, from + 1 3 to + 17. For further details, see 
p. 54, and Chapter III., Pai’t II. 


We 


Memoir already quoted on the occipital angles. 
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occipital foramen, estimated rapidly by this proceeding or strictly 
witli the goniometer, is one of tire most important characteristics by 
which we distinguish the negro from the European. M. Broca has 
invented for use in the laboratory, and as a good substitute for the 
rule to which AVe have referred, a curved stem, the curve of which 
passes underneath the superior maxillary bone, and which is termed 

(Pig. 23.) 

The following peculiarities, which are very difficult to define, and 
which have hitherto defied all attempts at measurement, assist us in 
characterising the physiognomy of the skull, and are occasionally 
sufficient to enable us to recognise it. 

(1) The flatness of the lateral parieties of the skuU, as Avell as tlieir 



part of 

moots, 


especially of Oceania j while at other times, as among the Lapps and 
the Auvergnians, these parietes are very much bulged. 

(2) The curve of the temporal line, its height, and its prolonga- 
tion behind as far as the mastoid region, . shoAving the extent of the 
temporal fossa and the importance of the temporal muscle, which is 
inserted upon the Avhole of its surface. This line usually extends 
from the median line at the base of the forehead, hut sometimes, in 
altogether inferior types, it approaches to about two centiin^tres of the 
sagittal suture. This very simian character has heen observed in 
some ancient skulls from Florida, in some from New Caledonia, in 
an Usheck skuU in M. Broca’s laboratory, &c. 

, (3) The projection of thd glabella and the superciliary arches. 
Not visible in children, the glabella makes its appearance at about 

p 
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Wlien the angle is 




the beautiful series of 
terred from the banks of the Nile — -the forehead i 



15 years of age and upwards, and, as we have said, is scarcely 
perceptible in women ; generally faint in the negroes of Africa, the 
Malays, and in all the yeUow races, even in men, it is very much 
developed in some prehistoric races, in Europeans, particularly in 
Auvergnians, but esjrecially in Australians, Tasmanians, and New 
Caledonians. The projection of the sides of the superciliary arches 
follows the same law, and is less wanting in women. 

(4) The form of the forehead, divided into two planes united at 
a more or less obtuse angle at the level of the frontal eminences. 
These eminences are high or low", projecting, obliterated, or excep- 
tionally united into one at the median line, 
very open, as in the microcephales, in the prehistoric race of the 
Neanderthal, and in the negroes of Oceania generally, the forehead 
is termed receding {f uyant). ...IWhen it is .much less — as in women, 
in Malaya and Chinese, the negroes of Africa, and particularly in 

Broca has disin- 
ternied, straight. 

The increased projection and height of the i:eiinh6ncgs,|hnd a too 

, I ' ’ • ’^1 * i ^ ^ r ' ^ ^ 

straight forehead, should make us suspect that thei# fiaiibeen 
hydrocephalus during infancy. 

(6) The curve of the vault. In reputedly well-formed skulls, as 
the skull of the Arab, it gradually rises from the frontal eminences, 
reaches its culminating point behind the bregma, and begins JO 
descend at two or tliree centimetres farther, as far as the line which 
unites the two parietal eminences, where the descent becomes #ore 

A too great or a too slight cnrye ip,, one .particular part of 
its extent, the f ailing hack of the culminating point, or the flatten- 
ing of the quadrilateral space included between the frontal and 
parietal eminences, are so many less satisfactory characteristics. 

The median line is not usually in relief. Sometimes it is even 
slightly hollowed at the commencement of its descent, between . the 
parietal eminences. But at others it is bulged out, and gives 
origin to an antero-posterior crest, which extends from the bregma, 
from the frontal eminences, or lower down, as far as the ohelion, 
and is occasionally cleft for the lodgment pf the, deipessed sagittal 

At the sides of the median line; are then seen two out- 
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wiu’diy-inclined planes, eitlier straight, convex, or concave, 'which 
end at the cuiwed temporal lino and the parietal eminences, at one 
part obliterated, at another enlarged, turning round, or by a rapid 
fall, at the sides of the skull. Hence the three configurations of 
the vault are called m toit, or roof-shaped; en ogive, or like a 
sugar-loaf ; and en carene, or keel-shaped. The first is very common 
in Oceania, the second has been improperly said to he peculiar 
to the skulls of Mongols, the third is very characteristic of the 
Polynesian and especially of the Tasmanian skulls. 

(6) The posterior curve of the skull 


eminences 


from the line crossing 
the inion. It consists 


of two portions separated by the lambda. The former commences 
more or less in front, and is more or less inclined downwards and 
rounded off. The latter is vertical and bulged out, and has 
received the name of occipital protuberance, and by the English of 
probola. Continuous with the preceding in skulls of a superior type, 
this is frequently as if raised and separated, and forms a globular 
projection, which when moderate in size appears to be a character- 
istic of race, as in the tribe^f Cro-Magnon and of THomme Mort, 
in the Esquimaux and Patagonians, &c.; and when considerable 
ought to be regarded as a sign of unusual cerebral pressure from 
within, or of hydrocephalus in infancy. Many human types 
exhibit, to a greater or less extent, a more or less marked flattening 
of the posterior curve. Most frequently, as in the ancient 
Tehuelches, it does not pass beyond the lambda; at other times 

it goes beyond, as in many Auvergnians. 
impinges upon the supra-iniac region, and in extreme cases surrounds 
it entirely, as in the ' Malays and Americans. Morton, indeed, made 
this falling of the skull backwards one of the characteristics of the 

■entire 

(7) The euive of the suh-iniaC region or receptaculum cerebelli is 
very variable. Its bulgihg out frequently passes beyond the plane 


At other times again it 



race. 


of the bcci 




and then prevents the condyles 



♦ * ' . ^ ♦ 

touching the table when the skUU is laid on its base. 


Taribus other characteristics, such as the singular depressios', 
entioned by M. BrUCa, in the middle of the parieto-occijutal 
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suture in the skulls of Orrouy, at the Polished Stone ei^ochj the 
size of the mastoid processes, which, allowance being made for 
differences of sex, are large in certain races and small in others ; a 
peculiar supra-mastoidean projection situated at the junction of the 
posterior prolongation of the temporal line and at the posterior root 
of the zygomatic process, and particularly developed in Esthonian 
skulls. 


In the face, characteristics to he discovered hy simple inspection 
are not wanting. In the first line is to he noticed whatever has 


reference to the malar hones, the methods for whose measurement 
are hy no means satisfactory ; the absence of marks in place.s where 
we have most need of them is very much to he regretted. These 
hones are small and lank in European races, massive and project- 
ing outwards in the Mongol races. In the Escpiimaux, their 
external, anterior, and inferior angle is so thrown outwards and 
forwards that hy this feature alone we are able to recognise the 
skulls of that race. Then come the prominence of the extremity 
of the hones proper of the nose and their projection at a very acute 
angle, two characteristics belonging to human races ; their flattening, 
or the contrary, in the negro races of Africa and especially the 
yellow races ; the depth of the hollow at the root of the nose, 
slight in Arabians, less stm in the negroes of Africa and in aU the 
yellow species ; weU marked in Europeans generally, hut especially 
so in Australians, Hew Caledonians, and Tasmanians. 'We have 
already mentioned in the Tasmanian race a see-saw motion of the 
superior maxilla, hy virtue of which its upper part plunges 
beneath the cranium, while its lower projects forwards. We have 
also described the differences, five in number, wliich the inferior 
border of the nares presents on the skeleton. Thus in Europeans 
it has the form of a heart, such as we see on playing-cards, the 
nasal spine of which represents the median point and presents only 
a sharp lip. In the negroes of Africa the border is blunt, spread 
out, and becomes horizontal hy the progressive obliteration of the 
nasal spine. In the Chinese and some other yollow races it is 


are 


replaced hy two digital depressions, which in Melanesians are 
transformed into two channels. It has been observed in rare 
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instances, especially in ISTe-w Caledonians, that the whole line of 
clemarcation between the nasal fossae and the anterior surface of 
the alveolar arch has disappeared. In this latter respect certain 
negroes resemble the anthropoid apes. In the general configuration 
there are other characteristics of a similar kind. M, Pruner-Bey 
has laid much stress on the various harmonious relations or other- 


wise of the cranium to the face. A cranium elongated from before 
backwards, and at the same time elevated, is already in harmony 
by itself ; but if the face, on the other hand, is elongated from 
above downwards, and narroAvs, the harmony is complete. Such 
are the Esquimaux and Kymri skulls. The Lapp and Auvergnian 
skulls, on the contrary, are short from before hackryards and from 
above doAvnwards, and wide both in the cranium and face. Among 
skulls of an opposite character we find the celebrated Cro-Magnon 
skull of the Stone period, which is elongated from before back- 
wards, while the face is contracted from above dowinvards. The 
same with the Tasmanian skull. There are other characteristics 
which mu parallel with these ; for example, the arch of the 
palate is someAvhat elongated in long skulls, and widened in wide 
skulls i the occipital foramen in the same Avay. 

All craniologists, or, rather, cranioscopists, have spoken of grace- 
fuUy-formed skulls, Avith smooth, contours and regular outlines, 
and of those Avith“ heurtes ” features, of sombre, stern aspect, and of 
brutish appearance. Between the two are to he seen soft, undefined 
forms, destitute of eharacter. Those of Europeans, NeAv Caledonians, 
and Chinese are of these descriptions. But Ave ought not to set too high 
a value upon such appearances. These forms, Avhether pleasing or 
brute-like, are to be met Avith in all races, in the European as well as 
in the negro. In what respect, for example, is the prominent and 
narrow-shaped nose of the European handsomer than the small hut 
broader nose of the Chinese? Let different persons compare the 
skull of the man and the woman, those of Cro-Magnon and of the 
Cav®n de THomme Mort, opinions AviU be divided respectiug them j 
it is simply a matter of custom, of education, or of prejudice. 

Tlie best example of erroneous views resulting from the abuse of 
cranioscopy is to he seen in a memoir of last year. 
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M. Mantegazza and two friends placed two hundred skulls in a 
series, according to the ideas which they had formed of the heautiful. 
They took as their model the Jupiter Olympus, in which the pro- 
portions are conventional, and which has a facial angle such as is 
only met with among hydroceiohali. They hrought together, con- 
fusedly, the skulls of both sexes and of all ages, and found that 
the measurements as given with the craniometer did not accord 
with their {esthetic notions. That M. Mantegazza was discouraged 


by the unsatisfactory result obtained by certain measurements, 
notably Camper’s facial angle, we can easily believe, but this is no 
reason Avhy the scientific method should be abandoned. Before we 
can obtain one satisfactory measurement we must be prepared to 
sacrifice several of them. The illustrious anthropologist regrets 
that craniometry does not exhibit the relative superiority of races 
in the way in which he conceived it. But, does craniometry reject 
this superiority i N^o, <ib as conterd thafcuacb onershould stand on 
its own merits. Bet us relegate sentiment to art|3tsi, ft is an essential 
part of their nature, and let us take care that our observations are 
made with rigid strictness, without which there would be : an end 
to science ; we shall move less quickly, hut surely, 

The method of studying the aspect of skulls from different points 
of view originated almost simultaneously with craniometry, hut was 
the one generally in use until lately. It is convenient, inasmuch as 
one forms a judgment at once, in the same way as one would form 
one of a picture — certain lines, certain colour, by such a master. 
Blumenhach was the originator of this method, which was tenned 
the vertical view {norma verticalis). . He placed a series of skulls 
with the malar hones in the same horizontal line as they would 
have taken had the longer jaws been attached, and then viewed them 
in succession, fixing the eye above the vertex of each. In this way 
he estimated the breadth or narrowness of the contour of the vault, 
its length, its general form, and the projection of the frontal bone. 
He noticed whether the zygomatic arches and the jaws were visible, 
and to what degree. In white races these parts are generally out 
of view, in the black they more or less project. He also gives the 
skulls of a Georgian, a Tuiigusian, and a negro of Guinea as specimens 
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of the three varieties of form. The norma vertimlis ha.s coiitinned 
to he the method risirally employed pvheir we wish to mahe a raj)id 
estimate of the general form of the skull, as well as the cejdialic 
index, without the assistance of an instrument. But; instead of the 
skull being placed on its base, after Blmiienhach’s fasluon, it should 
he held at a di.stanee, so that the eye can take into view the 
extremities of its antero-posterior and its maximum transverse 
diameters. The view ought to he made perpendicularly to the 
horizontal plane passing tlu’ough the glabella and a point situated 



Pra. 24.“-i'^orma vcriimZif? of Blumon'bacli, taken with tlio fitereograph, 

skull of Auvergiiian, Cephalic index, 85*4G, 


Bi'achycephalic 


Figsi 24 and 25 show 


at about two centimetres above the inion. 
the two principal forms of the skull which we may distinguish in 



My. 




it 




< ♦ • V 




’aneously with Blnmenhach, Camper adopted the 

in profde ; and later on, Owen, being 
g the anthropoid ap>es Svith Man, supplemented 

This last thus took into account the 
foramen relatively to the anterior and 

, the segment described by the 



<1 

View 






extremities "bf the 

arches, the form of the arch of the palate, &c. 
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Prichard comhined these three methods, and added tliat of tlie 
face, hut made no reference to the view from behind. Pie recog- 
nised three principal forms of the .skull ; the oval, the pyramidal, 
and the prognathous, a division since adopted by M. Pruner-Bey. 

The first, or oval, corresponds to our European type. The fore- 
head is well developed, the maxillary bones and the zygomatic 
arches being so formed as to give the face an oval shape. The 
forehead and malar bones are nearly on a plane with these, the 
alveolar borders and the incisor teeth are vertical. 



“I^orina vevtiealia of Blumonbatth, taken with the stereograph. Doliohocepbalic 
skuU of Sx^aiiish Basriue (province of Guipiiscoa). Cophflic Index, 74‘19. 

or pyramidal, he say.s, is to he noticed in the 



The 

Mongols, and more so in the Esquimaux. Its most .striking character 
is the outward projection of the zygomatic arches. “ The cheek- 
bones project from under the middle of the orbit, and turn back- 
wards in a large arch or segment of a circle, the lateral proj ection 
)f the zygomas being so comsiderahle, that if a line drawn from one 

• s 

to the other be taken as a base, tliis will form, with the top of the 
forehead a nearly triangular figure. The upper part of the face is 
remarkably plane and flat, the nose being flat, and the nasal hones. 
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as Avell as the spaces between the eyebrows, nearly on the same 
plane with the cheek-bones. Lastly, at the point of the pyramid is 
the fronto-sagittal crest,” &c. 

The third, or prognathous, corresponds to the negro type. The 
skull is compressed laterally, the temporal muscles are inserted very 
high up, producing the eJQfects of lateral elongation and flattening. 
The cheek-bones project rather forwards than outwards (prog- 
nathism).* This is one of the most valuable portions of Prichard’s 

work. 

However striking certain characteristics furnished by the eye and 
the forms thus recognised may be a priori, both are insufficient to 
lay the foundation of an exact science, and craniology thus limited 
would bo of little avaU. The traits of character so judged of are 
entirely individual in the majority of cases, and their estimate 
depends upon the mental disposition of the observer, as well as 
upon the accurate recollection of his latest visual impressions. 
These can only be committed to writing in a very imperfect way. 
xiccording to the way in which the light falls upon the skull so do 
appearances vary, and M. Broca is daily exhibiting to his pupils 
the fallacies to which any one of the characteristics, looked upon by 
craniology as of the highest importance, may be exposed. Accord- 
ing as the skull is looked at at a height or on the ground, so the 
estimates vary j so many inillimbtros of greater or less inclination 
will give the appearance of prognathism or not. In Blumenhach’s 
method the skull rarely remains in the same position ; the variable 
size of the mastoid processes, the presence or absence of the teeth ; 
the swelling or depression behind the occipital foramen cause it to 
fall forwards or backwards, sometimes in one way, sometimes in 
another. It is not less important to have some fixed method of 
holding the skull, and Prichard himself, by relying too much upon 
his di’anghtsman, has unwittingly shown what errors may he com- 
mitted in this way. Craniology as a science would scarcely exist 
but for the really scientific methods of examination which it 
possesses, and the characteristics which it is capable of expressing 

* “ Researchea into the Physical History of Mankind,” by J. 0. Prichard. 
Fivevols. 1886-47. 



218 


CEANIOMETEY. 


[Chap. i. 


witli precision. Tlie process is a long and laborious one, but the 
results arrived at are certain ; they may need interpretation, but 
they never deceive. This part of craniology is termed craniometry 
and is merely one branch of anthropometry. 

Anthropometry is tlie study of the human body by mathematical 
modes of procedure ; osteometry i.s its application to the skeleton 
in general; craniometry to the skull in ]particular; pelvimetry to 
the pelvis. 

Craniometry. 

The first attempts at measnreraent upon the human subject, 
excluding those artists who up to the last century had not settled 
any definite distinction between races, were made by Daubenton, 
Camper, Soemmering, and .White. Craniometry, however, did not 

soar aloft until the time of Morton. Since this period it has been 

^ * * * ♦ . 

practised in all parts of the oivilised world. It htig its adept.? in 
Patagonia in the person of Dr. Moreno, arid in the Caucasus in that 
of Professor Smirnow. I'he works, on the skull, of Thutham, 
B. Davis, Busk, and Carter Blake in England are well known, as 
also in Italy those of Mantegazza, 'tlalori, Mcolucci ; in Eastern 
Europe, Wagner, Van der Hccven, Yon Baer, Lncm, Ecker, 
Virchow, Weleker ; ih Erance, Gratiolet, Broca, De Quatrefages, 
Bertilloii, Hamy. Collections of skulls have been made in all 
directions. Among the most celebrated we may mention the col- 
lection of Morton at Philadelphia, which in 1857 consisted of 1,045 
specimens ; of Barnard Davis at Shelton, Stafibrdshire, which at 
the present time amounts to about 1,700 ; and those of Paris, which 
altogether number upwards of 7,000. 


Craniometneal Characteristics, 

One is necessarily compelled when practising craniometry, hr 
order to make oneself thoroughly acquainted with a race, to study 
a number of its representatives and to take their average, in order 
that there may be no preponderance of any special characteristic. 
You arrive in a town and see an individual of fair complexion ; do 
you jump to the conclusion at once that all the inhabitants are fair ? 
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jSTo. You pass from one quarter of the town to another, make a 
certain number of observations, and from them draw your inferences, 
fio with craniometry ; a single skull may by chance exhibit tlie type 


of the race, but it may also be an exception and lead to error. The 
characteristics of the type sought can only be correctly expressed 
in their ensemhla upon different skulls. The first thing, then, 
which is recpiisite for cranioinetrical study is a sufficient nuiidjer of 
specimens. The type being once recognised, one, two, or more 
skulls will be found necessary in order to furnish further informa- 
tion, and we must wait. The archaiologlst, therefore, should collect 
together the most likely specimens he can find, and not take any 
he may lay hold of and bring them to the laboratory with the 
question; Are these the skulls of Franks, Burgundians, Saracens, or 
Eomans 1 

Moreover, few of the series collected in one and the same plac(5 
are examples of an unmi.xed type. Most frequently they are only 
a medley of different races more or less nearly allied to one another, 
with quite opposite characteristic.s, some corresponding to one of 
the ancient types, others to another ; they include cases of atavism, 
and even stray examples obtained from various sources. 

Twenty skulls of the same sex are sufficient in general to remove 
all questions of difficulty, hut this number is necessary ; and here 




arises a serious question ; What is the extent of individual varia- 
tions admissible in a race reputed pure, as in the Andamans for 
example 1 It is only possible to answer this question as regards each 
particular case. First, it depends on the extent of the maximum 
and muiimum deviations ob.served throughout the whole human 
series. The le.ss considerable these deviations and the batter 
understood, the greater the value of the characteristic. There are 
characteristics which, cceteris paribus, vary enormously when 
expressed in one way and very slightly when in another. This is 
so with prognatliism, which is estimated sometimes by the relation 

of the horizontal projection to the height of the region, sometimes 

✓ 

by the angle at the culminating point of the upper jaw. M, Broca 
has recognised variations in the cephalic index in one and the same 
race to the number of 10 per cent.; it is only when they reach 
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15 to 18 per cent, that we can say with certainty that they are due 


to mixture of race. 


The figures 


expressing 


each individual measurement being 


arranged in a progressive series, the most divergent are placed at 
the two extremities, while those which are most frec[U6ntly alike 
are grouped in the middle. Sometimes, however, there are two 
maxima of concentration^ separated hy an interval in which the 
numbers are clearly distributed. M. Bertillon attributes this to a 
commingling of two races of opposite characters, and has deduced 
some valuable conclusions therefrom. 

The measurements taken in centimetres and millira^itres are 
added, and divided by the number of subjects measured. The 
quotient is the mean ; it exjoresses the characteristic directly, such 
as the breadth of the forehead for example, or is only valuable 
when compared with some other measurement. A skull is broad 
in certain cases, not from the number of centimetres which it 
measures, but in proportion to its volume, that is to say, its length. 
We therefore convert its breadth into centimetres of its length. 
It is thus an index or relation, a far superior method to that of 
directly estimating the absolute measurements. The mode of 
calculating this index is by no means unimportant. There are 
three ways of proceeding : (1) We calculate each index separately 
and take the mean {moyenne cles indices) ; (2) We add each of 
the series of factors, we take their means, and from these we 
calculate the index (indice des moyennes ) — this mode is preferable, 
and avoids the losses arising from decimals omitted ; (3) We again 
add the factors, and with their sum obtain the index directly. This 

has the advantage of economy in working, and is that wliich we 
usually adopt. 

The means have reference to the straight measurements, to the 
curves, the angles, and even to the marks which M. Broca expresses 
by certain figures, as the projection of the iniou from 0 to 5. 

The first condition of a good measurement is to be determined 
by certain fi.xod anatomical marks, so that two observers at a 
distance from each other may not deviate from them in the 
slightest degree under any circumstances. In this point of view 
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tlie maximum and minimum meaiiuremeuts are excellent. Those 
•which pass from some definite point of the base and lead to any 
optional part, as the vertex, not determined by projection, are bad, 
such as those which meet at the parietal or frontal eminences. We 
can never succeed twice following in placing their culminating 
point at the same spot, conseciuently they only furnish approxi- 
mative dimensions. It would he better t5 give up any preconceived 
notion than to deviate from certain defined marks, or at any rate 
as little as possible j and observers who pulilish measurements udth- 
out giving a precise description of their method of working, run 
the risk of having little attention paid to them. 

Every measurement should he made with a definite object. 
Craniometrical characteristics under this a.spect are of two kinds : 
rational, that is to say, related to some physiological opinion ; or 
empirical, having no apparent design. 

If we take two skulls resembling each other hut of different 
capacity, we shall find the largest to he, cceteris paribus, the one 
with the more developed frontal hone, the more rounded vault, 
the posterior part more ample, the occipital foramen more elevated, 
the .distance of this foramen from the bregma more considerable. 
Gratiolet has divided the human race.3 into frontal, parietal, and 
occipital, according as the skull is more or less developed at the 
expense of this or that part. Hence we have one of tlie first series 
of characteristics subordinate to one and the same idea, viz. the 
variable development of the charaeteri.stic organ in the human 
family. 

Other characteristics are looked upon, whether rightly or wrongly, 
as dominant. They have an affinity in negroes to those 'which 
they exhibit in apes, and establish the transition between these 
and Europeans. Thus both on the skeleton, in the muscles and in 
the viscera, there are certain aiTangements having respect to a 
sideling attitude, as that of anthropoids. The mind is then led to 
consider these more or less considerable variations as proof of a 
gradual approach of the organism to perfection, and that all the 
human races sprung from one and the same inferior type. The 
Bosjosmans, in several respects, are at the bottom of the scale ; 
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the Melanesians, the negroes of Guinea, the CafFros, the yellow 
races, &c., would be next to them. But this, although true as to 
certain characteristics, does not hold good as regards others. Some 
have only a negative character, such as the width between the 
cheek-bones, the flatness of the face, the elliptical or hyperbolical 
form of the alveolar arches, the projection of the superciliary 
ridges, the sinking in at the root of the nose, the keel-like form of 
the top of the head, «&c. Many characteristics which we usually, 
though wrongly, place in the series are of this kind, of which the 
skeleton fimiishes numerous examples. Their frequency does not 
surprise us, and we may add that it is in this inoro than in the 
variations of the brain-case that wo discover the best marks of 
difference between races. The nasal index of M. Broca, among 
others, is a proof in point. 

An erroneous idea has prevailed that Man being distinguished 
from animals more particularly as regards the brain, we ought 
to find in the skull the fundamental characteristics whereby we 
may separate races. It is rather the reverse. Evidently Ma n ia 
essentially characterised by the brain and its osseous envelope. But 
in natural history, when a characteristic intervenes to separate one 
group from another, the more natural, palpable, and important it is, 
the less does it vary in the divisions and varieties. In botany, it 
is not even in the characteristic of a family, a tribe, or a genus that 
we must seek for shades of difference with a view to establish 
secondary divisions, it is in other parts of tho plant. One of the 
labiate is recognised at once by its inflorescence, as Man is by his 
cranium. In both it is apart from their ea,gential characteristic 
feature that differences are found which lay tho foundation of 
permanent varieties. 

Emphical characteristics derived from craniometry are opposed 
to the monogenestic creed, inasmuch as they witness in favour of 
the original plurality of the principal groups. 

Sometimes, when having to make choice of cranioinetrical measure- 
ments, we are guided by the development and growth of the 
skeleton. The brain and its envelope increase according to one law, 
the cavities of the senses and the maxillary apparatus according to 
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another ; -vvliencQ a posisible antagonism, an iiifliieiice capable of 
giving origin to peculiarities in races which, by being often repeated, 
may be considered as characteristic. 

But throughovit the entire range of craniometry we must not lose 
sight of the subordination of characteristics. Thus the develop- 
ment of the anterior portion of the brain cavity causes the occipital 

4 

foramen to be driven backwards. The increase of the maxillary bone 
in front, whence prognathism is caused, gives ri,se to a similar result. 
Ooitms paribus, an elongated and at the same time contracted 
skull is proportionably increased in height. A round skull, on the 
contrary, appears to he decreased vertically. It is well also to 
consider the correlation of characteristics. An example on the 
living subject will explain what we mean. Blue eyes are usually 
accompanied by light hair. So in the skull, the flattening of the 
entire face, including the cheek-bones, usually causes the oblitera- 
tion of the glabella and the superciliary arches, and the crushing 
in of the root of the nose ; this forms part of the harmonious 
characteristics of which we spoke just now. In reality, it is from 
this agreement of character that the idea of type has taken its 
origin. 

Bernard cle Palisay maintaihid that the human skull is the most 
u-regularly-formed figure in nature, and gave expression to a senti- 
inant in which all must agree, who are commencing craniometrical 
researches. “ I have a desire," he says, “ to measure the head, in 
order directly to know its dimensions, and it appears to me that the 
fiauterelle, the rule,* and the compass would be very proper instru- 
ments to employ for that purpose, but the fact is I can never he 
.sure of my measurements.”* Bernard de Palissy used exaggerative 
language in reference to these matters. Separate, in thought, the 
cranium from the ;, face, and consider the former as an egg with its 
larger extremity fpeteriorly, the diameters and circumferences of 
which we want simply to measure ^ and the latter as a pyramid, 

t % 

the baao.of whieli cprresponds to the face, and the.poinfc to the 
anterior border of The pcfipital foramen ; and the thingii 



as 


simple as possihlcv'^ Then recollect that the cranium is the pro- 

* Bernard de Palissy, “ CEun'es.” 18mo. Paris, 185 
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longation of tlie vertebral column, the axis of which is bent at the 
level of the anterior border of the occipital foramen, giving origui 
to three cranial vertebrm and that consequently there exists in the 
cranium a central point — the basion— -around which all the various 
modifications of development are taking place. Lastly, remember 
that the head possesses a natural attitude, to which, at the base of 
the skull, there corresponds a horizontal plane which is determined 
in a moment, and that in consecpence we can always take the 
position of any point by referring to it or to the vertical median 
plane. Such is the basis of craniometry. The systems which 
apply certain measurements to the auditory foramina, or to any 
other point, and the gauging* of the cavities only complicate it. 

There is great danger of exaggeration in making craniometrical 
measurepipnts. Everyone at first is anxious to carry out his 


y. 


own methb# of proceeding, 
manual iudieating all the 








or some 


iiheasurements. The 


tendency to run, into minutiiie is Especially predominant here ; and 


g a memoir in which we counted 


dimensions or indices, and in another as many as 200. It is 
evident that craniology is an illimitahle science, and it is the duty 
of every inquirer to make it the snhject of diligent investigation. 
One measurement, which appears valueless, is foimd to have con- 
siderable importance ; while another, wliich we have fought hard to 
verify, leads to no practical result. 

It happens with craniology as it does almost constantly at the 
dawn of every new science. We have difficulties to contend with 

at the very onset with regard to the description of the series of 

% 

skulls. W e take into consideration, in a word, their characteristics 
as witnessed in their pathological, physiologicalj or accidental 
variations. Tliis is a had method. We iniist set out with 


craniometry generally. Above all, it is necessary to lay down 

certain bases, to ascertain facte, to determine seriatim the value of 

Iraiactex istic, to know which to preserve and which to reject, 

and so Jo arrange the phm and method of proceeding that the 

labours accomplished on one side of a frontier line may be available 
on the other. 
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In America, in Italy, in England, and in France, the methods of 
mea.surement in general rise differ but slightly. In Germany it is 
not so, notwithstanding the efforts of the congress at Gottingen and 
more recent congresses to bring the various systems into harmonious 
action. M. Welcker, in particular, is far from being in accord 
with the majority of his colleagues. By his works, from which we 
have largely drawn supplies, he has deserved well of anthropology ; 
hut his cranial net, its horizontal circumference, and its antero- 
posterior diameter are not weU expressed. The frontal and parietal 
eminences cannot serve as marks for important measurements. We 
are sure that we have determined the position of the former 
thousands of times, and we declare that the results have been most 
unsatisfactory. 

The Germans, if we may venture an opinion on the snhjcct, do 
not go straight tQ„ the ,poink Under the pretext of anatomical 
philosophy, they take the detail for the essential, and frequently 

even distort ideas from their simple acceptation. The methods 



followed hy»M. Ecker and M. ‘W'ieshach are probably most in 
accordance with the French mode of proceeding. 


Without too much 




measurements extolled by 


foreigners, we very much prefer those which our learned master 
considers the best — at least those of which he has published 
abmxdant records. When anyone has the advantage, such as we 
have had, of seeing M. Broca at work in his laboratory, comparing 
all the measurements upon thousands, of skulls, rejecting those 
upon which he appeared to set especial value, recommencing upon 
and examining entire series which he regarded as at all doubtful, a 
thought crosses thefftiind, Is it certain that everywhere else so 
much scrupulous care has been bestowed! We may he pardoned, 
then, if we give the highest place to his instructions, whether 

public or private.* 


* 


See Gspeoially ‘‘M^moirea d^Anthropologie,” by Paul Broca, vols. i. 


and ii., piiblialied by Ch. Reinwald & Co., Paris ; “ .Bull. Soq^ d' 
1860-75, 15 vols. ; '^M&ioires dAnthrop./' 3 vols.; and '‘Revue 
edited by M. Paul Broia. 1872-75, 4 vola. 
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CHAPTER II. 


MEABaRBMENT OP THE CRANIAL CAVITY — STRAIGHT AND CURVED 
MEASURBxMENTS — CEPHALIC, VERTICAL, FRONTAL, NASAL, ORBITAL 
INDICES — FACIAL TRIANGLE. 


The cranium is measured : (1) In any position, whether as regards 
its ensemble, its cerehral or facial portion taken separately, its 
interior or its exterior; (2)i a position conformable with that 


which it affects on the living subject. Hence a series of measure- 
ments or operations may he ranged under five heads : (1) Gaugin'' 
and cubic measurements ; (2) Strai^fl.and cury(?d measurements ; 
(3) Prelections; (d) Angle3|!*(6^ fecial systems of measure- 
ment. 


Measurement of the Cranial Capacity. 


import; 


■on the external configuration of the skull, early engaged the 
attention of anthropologists, with a view to determine its capacity. 
But the substance employed was objectionable, the methods of 
proceeding were oh an irregular character, and soon fell into dis- 
repute. Revived by Morton, the measurement of the cranium has 
become, in the hands of M. Broca, a mathematical operation upon 
which we can now depend. The operation consists of two parts : 
gauging, in which we fill the skull with some substance ; and cubic 
measurement, by which we determine its volume. Gauging has 
been practised with water by Scemmering, Virey, Treadwell ; with 
mercury by M. Broca, in a skull which He made use of as a 
standard; with sand by Hamilton and Mr. Barnard Davis; with 
millet by M. Tiedemann and M. Mantegazza ; wth white mustard 
seed by Philipps ; with pearl barley by M. Welcker ; and with 
shot by Morton and M. Broca. Many other things have been 
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tried : water in a caoutcliono bladder, an arrangement with intra- 
cranial casts, with a view to ascertain the quantity of water which 
they displaced. G-laas and earthenware beads have also been 
suggested, &c. Ifluids are out of the question.* Of other sub- 
stances, some get with difficulty into the cavities, or adhere to the 
parietes ; all arrange themselves unequally according to the way in 
which the observer, whose patience is frequently put to the test, 
manages matters. Some oxierators tap the parietes gently, others 
ram down the substances employed. The method of filling the 
cavity may also lead to error. In taking the dimensions also 
there are frequently mistakes made. Wyman having taken 
the euhio measurement of the cranial cavity eight times on the 
same skull, with difl'erent materills, found the result varied as 
follows ; 


With Peas 

« • • 

4 4 4 

4 4 4 

... 1193 *0 

^hoi} ••• •«« 

• • • 

4 4 4 

• 4 4 

... 1201*8 

„ Haricot beans 

••• 

4*4 

* «♦ 

... 1206'2 

X^ice 4 1 * • • ( 

4 ♦ • 

4 4 » 

4 4 4 

... 1220*2 

„ Linseed 


4 4 4 

4 4 4 

... 1247*5 

„ Coarse Sana 4.« 


4 4 4 

4 4 4 

... 1257*5 

„ Fine aand 


4 4 4 

4 « 4 

... 1313*0 


It is a matter of importance, therefore, to be exact in every 
detail of the operation, whether of gauging or of cubic measurement. 
Then again, certain substances answer better ' than others — shot, 
for example — which M, Broca prefers and has generally employed ; 
or millet, or mustard seed, which he uses when the skull is 

fragile. 'H.. 

The circumstances which moat influence the result in the case 
of shot are the way in which it is rammed in, the rapidity with 
which it is pom-ed down the funnel, and the diameter of the funnel 
employed, as well as the height from which the shot is allowed to 


* We do not understand Dr. Beddoe’s recommendation to travellers to 
“ measure the capacity in ounceji of fine sand, or, what is better ||f possible), 
of water.”— ■“ Notes and Querioa on Anthropology for the Use of TraveUers 
and Residents in Uncivilised Lands,” Loudon, 187L 

<1 2 
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fall into tile measuring vessels. If the litre is full, and placed 
down on the table with some little force, the shot should not sink 
lower than tlie original level. Consequently M. Eroca has en- 
deavoured to determine the conditions of the operation which give 
the most constant result, and with some amount of success. The 
following is his mode of proceeding, to the minutest details. The 
orbit being filled with cotton wool and the vault of the cranium 
placed in a wooden howl, the first litre of shot is poured into its 
cavity ; then, the skull being grasped with both hands, is shaken 
so as to allow the shot to pass into the anterior part of the cavity. 
It is then turned about, and at the same time a wooden spjindle is 
used to ram down the shot, untd. the cavity can hold no more. 
Then pressing hard with the thumb, the shot is rammed in until it 
is on a level with the occipital foramen. The contents are then 
emptied into a vessel, and from “this turned quickly into a tin litre, 

4 

the surface of which is levelled with a flat rule. The remainder is 
passed into a glass gauge, graduated in cubic centimetres, through 
a funnel, the neck of which is fixed in a wooden disc fitted to the 
gauge lUte a cover. If the quantity is beyond the 500 centimistres 
marked on the gauge, the surface is made level as before, and 
the surplus is measured in the same way afterwards with the 
gauge. 

The four special instruments, then, are the rammer, the litre, the 
gauge, and the fuimel. The first is a conical piece of wood 10 
centimetres in length and 2 in breadth. The litre is 86 milli- 
metres in internal diameter and 175 in height. The gauge, of a 
cylindrical form, has a cubic capacity of 600 centimetres, is 38 to 40 


centimetre! in height and 4 in width on the inside. The funnel 
is 10 centimetres in diameter at its base, 10 centimetres in height, 
with a neck 1 centimetre long and 2 wide. The size of the shot 
is that known as No. 8, each grain measuring two millimetres and 
two-tenths in diameter.* Broken skulls, or those in which the 


* All those inatmtaents are to be prooured of Matliiou, surgical in- 
Bfcrnment maker, manufacturer of apparatus to the Inatitut Anthropolo- 
gique. 
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splieno-'basilar suture Eas not ossified, are previously bound together 
with leather straps."*^ 

By scrupulously following out these instructions, the results do 
not vary in one and the same .skull more than five cubic centimetres, 
although obtained by different individuals. In the coiu'se of an 
hour a person, -with the help of an assistant, may easily measure 
20 skulls. Let us see the results. 

The inferior races have a less capacity than the superior. 
Australians are the lowest in the scale in this respect, having, 
according to our measurements, a mean capacity of 1224 cubic 
centimetres. The skulls of Americans, whether normal or dis- 
torted, have also a small cranial cavity. The capacity increases 
in the yellow races, and attains its maximum in whites. The 
Auvergniaim have 1523, and the 384 Parisians of M. Broca, 1437 
cubic centimetres of capacity. The difference is so great between 
the rivo sexes, that it is absolutely necessary to examine them 
separately. In races now living this difi'erence varies from 143 to 
220 cubic centimetres. It is a curious circumstance that it is not 
more than 99 '5 in the only skull of the immense series which we 
possess of prehistoric date (Troglodytes of La Lozfere). The greatest 
cranial capacity with which we are acquainted is 1900 cubic centi- 
metres, in a Parisian, and the smallest in a native of the Andaman 
Islands, namely, 1093. But if this latter appears physiological, 
we cannot say the same of the former. The highest maximum 
limit of capacity of a cranial cavity, according to M. Welcker, is 
1650; we think this, too small. But wo un;st beware lest we 
exaggerate. Some of the averages of Morton and B. Davis ought 
to be rejected, as, for example, the Irish skull of 1992 cubic centi- 
mhtvea. ITie mean capacity of four adirlt hydrocephalic skulls 
from the Museum Dupuytren, was found by M. Broca to he 3727 
cubic centimetres, and of three adult microcephali 414.t The 
cranial capacity seems to vary according to intellectual endow- 

" Sor la Menauratioo de la Capadte da Crane," by M. Broca, ia 
Soo. d'Antlirop,” vol. ii., 2ud series, 1873. 
t See page 165, on demi-miorocephali. 
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ment. Tlie skulls of Parisians of the 19th century are more capa- 
cious than those of the 1 2th ; those from the Morgue more so than 
those from, certain cemeteries. The following are some of M. ErocaV 
examples of mean capacity ; 




Men. 

Women. 



Cub. cent. 

Cub. cent. 

88 Auvergniana ,,, 


1598 

1445 

69 Gauls from Brittany 

• • « 

1599 

1426 

63 Lower Brittany 

• t 4 

1564 

. 1366 

124? Parisians 

• ft 4 

1558 

1337 

18 Caverne cle IHomme Morfc 

1606 

1507 

20 G nan dies 

« ft • 

1557 

. 13.53 

60 Spaniards (Basques) 

4 ft 4 

1574 

1356 

28 Corsicans 

44 4 

1552 

1367 

81 Merovingiaria ... 

« ♦ 4 

1504 

1361 

22 Chinese 

• 4 a 

1518 

1383 

12 Esquimaux 

4 4ft 

1539 

1428 

54 New Caledonians 

4 ft ft 

1460 

1330 

85 Kegroes of Western Africa 

1430 

1251 

7 Tasmanians 

ft ft ft 

1452 

1201 

18 Australians 

4 ft ft 

1347 

1181 

21 Nubians 

ft ft 4 

1329 

1298 


We repeat that in the present state of the science the process 
with shot, provided the instructions are rigidly carried out, gives 
the most uniform results. M. Broca has been engaged in making 
very careful experiments with millet and mustard seed, hut he 
has not yet given us an opportunity of judging of their relative 
value. To show how important the matter is, we may mention 
that after a skull had been measured very carefully with millet by 
a foreign craniologist, oii our repeating the process we discovered 
a difference of 100 cubic centimiitres. 


However, we may make use of the tables already published of 
cubic measurements witli other substances, provided we do not 
compare them with those of a similar kind. The figures of an 
operator who follows his own particular method of working have a 
relative value of their own. The most important are those of 


Morton, Welcker, Barnard Davis, and Mantegazza. 
are some of the principal averages of Morton : * 


The following 


“ Thesaurus Cramorum ; or, Catalogue of Skulls of various Races of 
Men,” by Barnard Davis. Quo vol. London, 1867. 
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38 Europeans 

... 

9 44 

Cranl. capacity. 

1534 

18 Mongols 


9 49 

1421 

79 Negroes of Africa 

4 99 

9 94 

... 1364 

10 ,, of Oceania 

4^9 

4 94 

... 1234 

152 Peruvians 

9 4 9 

449 

... 1234 

25 Mexicans 

44 9 

444 

... 1339 

164 Americans (other) 

4 

4 44 

i • i 

1234 


near 


Til Mr. Davis’s method the sand made use of is from the seashore 
Calais, and thoroughly ivell dried. The skull is weighed 


when empty and again when full, and the calculation made accord- 
ingly. The actual weight of the sand, which is supposed to he 
invariable, being 1425, we deduct from it one ounce, avoir- 
dupois (English), representing a volume of one cubic inch and 
215-thousandths (English), or 19 cubic centimijtres and 892- 
thousandths (French). To convert Mr. Davis’s ounces and 
tenths of ounces it is sufficient to multiply them by 19-892. 
The following are some of his cubic measurements so converted : * 


146 Ancient Britons 
36 Anglo-Saxons 
39 Saxons 


« « « 


» • 


« » • 


31 Irish 
18 Swedes 
23 Not.hei'landers 
9 Lapps 
21 Chinese 
116 Kanakas 


I t ♦ 


# « • 




• • • 


♦ ♦ 4 




* $ 4 


• * * 


• • • 


• • • 


• « f 


Marquesau Islanders 
Maoris 


27 

7 
12 
9 

15 Australians 


Dahotnan Negroes 
New Hebrideans ... 


44 4 


4 44 


44 4 


• 4 4 


4 49 


4 4 4 


44 4 


449 


4 44 


444 


4 44 


444 


• 94 


494 


444 


449 


499 


44 4 


944 




44 4 


944 




99 4 


494 


9 49 


444 


9 4 9 


949 


4 4 9 


I • 4 


4 49 


9 94 


449 


4 4 I 


494 


4 94 


4 99 


9 44 


9 94 


4 4 I 


4 9 9 


4 4 4 


Cub, cent. 

1524. 

1412 

1488 


... 1472 
1500 
1496 
1440 
1452 
1470 
1452 
1446 
1452 
1432 
1295 


4 94 


9 4 9 


9 9 9 


99 4 


9 9 4 


4 9 I 


4 44 


*44 


9 4 9 


Ceplialo-Orhital Index. 

The brain-case is not the only cavity of the skull of which cubic 
leasurements have heeu made. The cavities aud sinuses communi- 
cating with the nasal fossae have also been measm-ed. M. Man- 

* ** Crania AmericS.na,^* by S- G. Morton. Folio. Philadelphia, 1839. 
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tegazza lias made the orbits his special study in this respect. He 
closes the orifices with wax, and fills the cavities with nierciiry, 
the volume of which he afterwards measures. The sum of the 
volumes of both orbits thus obtained he compares with the cerebral 
capacity. This is the cephalo-orbital index. His mean upon 200 
adult skulls from various sources was 27'2, and the extremes 22-7, 
and 36 '6, not taking into account an index, evidently abnormal, of 
5 3 '8 in an American skull. But it is important to be able to 



Fio. 20.— The Callipers (Compas d’Epaisseur). 


distinguish betAreen one race and another. To this end we have 
taken from M. Mantegazza^s ineasimenients of these 200 skulls 
recently published^ 20 Italians and 12 ISTegroes and Oceanians, and 
the following are their cephalo-orbital indices : * 


20 Italians ... 

2 Australians 

3 New Zealanders ... 

6 Negroes 


2V*73 

25*61 

32*49 

27.19 


* *^Dei Caratteri Gerarchia del Cranio Uinano/* by Paolo Mantegas&za, in 
^^Arebivio dell Anthropologia e la Etnologa^'*” Florence, 1875. 
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The number of each .series, except the first, is unfortunately too 
few for us to be able to form any conclusion respecting them. 
The l^^eAv Zealanders appear to have larger orbital cavities than the 
Australian.s in proportion to the cerebral cavity. 

This result should be considered, according to M. Mantegazza’s 
proposal, by comparing Man with the anthropoid apes, namely, that 
the orbital capacity is smaller relatively to the cranial capacity, 


that the dominant place is less elevated in the organic series j 



hoArever wants confirmation. 



ITig. 27.~Sllding Compass (Compas Glissifere). 


Graniometrical MemaremevU, 

The first to engagfi onr attention will be the straight ones, which 
are taken with the callipers and sliding compass (see Kgs, 2G 
and 27), and the curved with the ordinary measming tape. We 
shall consider successively those of the cranium proper and those of 
the face, first in their enseMhle and then in their separate regions. 

The cranium, when separated from the face, as we see it in 
many specimens from old graves, has the fonn of an ovoid, with 
the larger extremity looking backwards and the smaller flattened 
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slightly at the side. It is this ovoid which we have to measure hy 
means of its three principal circumferences and diameters. Before 
proceeding fartheij however, we must briefly, explain a number of 
terms which we have already employed, having reference to the 
principal marks {j)oints de rephre). Some are single and median, 
others lateral and in pairs. (See Figs. 2, 3, and 6.) 

Qliibella, a swelling sometimes replaced by a depression between the two 
suneroiliary arches. 

8ima-orhit(il point, or aupra^nasaly or ojplvryon (from an eyelid), 

is the middle of the transverse lino of the frontal bone, which correapouda 
to the prolongation of the base of the skull and to the root of the orbits. 

Metopic pomt (from p/rwTror, the forehead), a point situated on the 
median line between the two frontal eminences. 

Bregmd^ point of meeting of the coronal and sagittal sutures. 

VerteXj the highest point of the vault of the cranium. 

Ohelion (from o/3eXov, a dart 5 in Latin, sagittaliSi sagittal suture}, the 
region situated between the two parietal foramina, where the sagittal 
suture becomes simple, which is generally at its fourth posterior fifth. 

Lamhclaj place of meeting of the sagittal or hiparietal suture with the 
lamhdoidal or pariefco-occipitaL 

Maximum occipital point, spot on the maximum autero-posterior 
diameter proceeding from the glabella. 

Inion (from Iviovj the nape of the neck), the external occipital pro- 
tuherance, 

Opisthion (to oTTicrdLoVt the posterior point), the posterior border of the 
occipital ffU'amen at the median line, 

Easion (from ^uaris, the base), anterior border of the occipital foramen at 
the median line. 

Stephanion (from crrecfidvy, a crown, the coronal suture), spot where the 
coronal suture crosses the temporal ridge. 

Pterion (from iTrepov, awing; wings of the sphenoid), the region w'here 
the frontal parietal, temporal, and sphenoid bones meet, in the form of an H. 

Asterion (from dcTTyi), a star), point behind the mastoid process, where 
the parietal, occipital, and temporal bones meet. 

Nasal point, middle of the naso-frontal suture at the root of the nose. 

(Siwb-nasai pointy middle of the inferior border of the anterior nares, and 
if this point cauuot be found, the base of the nasal spine. 

Alveolar point, superior alveolar border in front of the median line. 

Mental 2^oint (point mentonnier), inferior border of the inferior maxillary 
bone in front of the median line. 

Auricular pointj centre of the external orifice of the auditory canal. 

Supra-auriculwr point, above the preceding at the longitudinal root ol 
the Kygomatic process. 
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Bacryon (from Sa/cpr, a tear), a point on the sides of the root of the nose 
where the frontal, the os unguis, and the ascending process of the superior 
maxillary bone meet. 

Jugal point, point situated at the angle which the posterior border of the 
frontal branch of the malar bone makes with the superior border of its 
zygomatic branclu 

Malar pointy point situated on the tubarole on the external surface of the 
malar bone; and when this docs not exist, the point at the junction of a 
horizontal line going from the inferior border of the orbit to the superior 
border of the zj^gomatio arch, and a vertical line going from the external 
lip of the fronto-malar suture to the tubercle which is situated at the border 
of the inferior external angle of the malar bone. 

Qoniort (from ymna^ an angle), the region of the angle of the lower jaw. 


We 


as 


f ^ ^ f ^ ^ ir JT ^ 

obtained by M. Broca on 77 men and 41 women from his series of 
contemporary Parisian slttiUs.* 


Dlametora. 


Antero-poaterior, maximum 182’7 

Transverse, maximum,., 146'2 

Vertical or basilo-bregmatic 132*0 

Transverse frontal, tninimnm or inferior ... 100*0 

,, „ Stephanie or superior... 121*7 


• • * 


• • • 


• « « 


• » • 


* # I 


„ occipital, maximum 
Curves. 

Median frontal, sub-cerebral 

cerebral 




„ parietal 
,, occipital supra-iniac 

,, cerebellar... 
Transverse, supra-auricular 
,, totol 

Horizontal, anterior 

„ posterior 

mm to tal V 4 * 


« « 4 


V 44 




« 


Face. 


Length 

Width, bizygomatic ... 
Length, skeleton of nose 
Width... 




• ♦ 4 


• 44 


• • 4 


• 44 


• #4 


4 « • 


« 4 4 


4 4 4 


V 4 f 


4*4 


4 4 4 


4 4* 


4 4 4 


4«4 




• 44 


4 t I 


4 • 4 


• 4 * 


4 4 4 


» 4 « 


4 4 I 


4 4 I 


• 44 


4 • 4 


4 4 4 


tit 


t 4 t 


• 4 4 




• 44 


4 * I 


4 t « 


Mon. 

182*7 

146*2 

132*0 


112*5 

Men, 

18*1 

110-9 

126-3 

71-0 

47-9 

312-4 

445-1 

25 L -2 

274-4 

626-6 

Men. 

87-7 

183-0 

51-3 

24-1 


• t I 


• I 9 


9 I • 


» • I 


• t I 


* 4 » 


I • 4 


$ 9 9 


9 9 4 


« I 4 


4 9 9 


I • 4 


I I I 


4 4 9 


I 4 • 


9 9 9 


Women. 

174-3 

135-5 

125-1 

93-2 

113-1 

106-6 

"Women. 

16-5 

106-1 

121-4 

68-5 

46-1 

291-5 

415-6 

233-6 

264-4 

498-0 


Women. 

80-8 


* • • 


4 4 4 


122-5 

48-3 

22-7 


« » Memoire anr la Race Celtique,” by M. Broca, in " Revue d’Anfcbropo. 

logie/' voh ii., 1873* 
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Indices. 

Cephalic 

Frontal 

Stephanie 

Vertical ... 

Facial 

Orbital 

Nasal ... 

Occipital foramen 


« 

4 

4 


Men. 

79*5 
( 18 ‘8 
82 - I . 
72-2 
65*9 
85'7 
46-8 
84*9 


Womon. 

'/ 7-7 
68-8 
82-0 
1\-2 
65-9 
88-2 
47 -0 

84.- 5 


CejilioHic Index. 


uU 


when we have no time to take more, are its greatest length, or 
maximum antero-posterior diameter, and its greatest breadth, or 
maximum trajisverse diameter. They are of the greater value from 
the fact that, with one or two exceptions, the same methods of pro- 
ceeding are usually followed, and the same marks {points de rephre) 
made use of by aU craniologists. The relation of one cephalic 
index to another is the same for all, an index whicli M. Gaussin 
calls the horizontal, in contradistinction from another less important 
—the vertical He expresses the general form of the skull very- 
much according to Blumenbach’a norma verticcclis. 

The antero-posterior diameter extends from the glabella to the 
farthest point of the skull behind, at that point which we have 
called maximum occipital, and which we mark with a pencil for 
ulterior proceedings. Morton, Eetzius, Thuniam, and Davis, Von 
Baer, Broca, Virchow, Ecker, and Wieshach, are unanimous on 
this matter, M. AVelcker alone dissents j his corresponding dia- 
meter extends from the interval between the frontal eminences to 
tlie same maximum occipital point. This is the diameter which 
M. Broca selects, with another object in view, under the name of 
antero-posterior metopio. The maximum transverse diameter is 
taken, as its name indicates, transversely and maximum, whatever 
the spot may he where it falls, by Morton, Eetzius, Von Baer, 

Broca, Ecker, Wieshach. We must avoid going too low, where we 
sometimes meet with the supra-niastoideau projection mentioned at 
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page 212. Precaution must be taken to hold the two legs of the 
compass perfectly horizontally, in order that the diameter may not 
be oblique in the slightest degree. The method of Welcker slightly 
differs from this: he places the points of the instrument at the 
junction of the two vertical and horizontal circumferences, about 
which wo shall have more to say presently. M. Yirchow at one 
time had also his particular mode of proceeding ; his mark {point, 
de rephre) was situated a little above the middle portion of the 
superior border of the temporal. But neither of the transverse 
diameters of these observers was the maximum. 

M. VirchoAV, however, in his “ Memoir on the Skulls of Copen- 
hagen,” in 1872, appears decidedly to have come round to the 
Trench method. It appears from the “ Crania Britannica,” that 
the authors of that work have not recognised the maximum trans- 
verse diameter, but on referring to the “ Thesanfns Cranioruin,” hy 
Mr., Barnard Davis, it is evident that in this respect they are at 
one with most oraniologists. 

It follows that the cephalic index, that is to say the relation 
of the maximum transverse diameter to the maximum antero- 
posterior diameter, of which the formula is presents 

itself under precisely the same conditions to Morton, Eetzius, 
Thurnam, Von Baer, Broca, Davis, Ecker, Wiesbach, Pruner- 


Bey, 


as 


well as to the Italian anthrop>ologists, that it was 


diminished at the expense of the transverse diameter hy the 
original method of Virchow, and that it only differs from that 


W elcker 


•e 


This index varies in the human races from 7 1 '40 in Greenlanders 
to 85 '63 in Lapps, in the averages of the series j and from 62-62 in 
a New Caledonian V' 02-77 in a Slav (Wend) in particular instances. 
The difference is greater if we include the distorted skulls. A 
scaphocephalus in the Laboratory of Anthropology has an index of 
66-33, and a Peruvian skidl of an Inca, one of 103. The extreme 
indices are found in the long or dolichocephalic skulls of Retzius, 
and in his round or brachycephalic. * Between the two a term 
was wanted to designate the medinm skulls, and M. Bioca has 


Sclirifton 


Stockkolm, 1864, 
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called them meaaticephali. But from the fact that in practice there 
exists a vast variety between the extremes of the groups, M. Broca 
gave the name of suh-dolicliocephali to the skulls which were less 


long, and suh-hraehycephali to those wliich were less round. Hence 

S 

lie makes five divisions, as follows : 


CEPIIAUC INDICES. 


Dolioilocepliali ... 
Snb-dolichooephali 
Meaaticephali ... 
Sub-braobycephali 
Brachycephali ... 


... 75*00 and under 
... 75*01 fco 77*77 
... 77*78 „ 80-00 
... 80*01 „ 83*33 
... 83*34 and above 


This nomenclature is universally adopted in the present day, 

as being most generally useful, except by Thurnam, Huxley, and 
Welcker, 

In Thurnam’s system the dolichocephali are 7 1 and under ; the 
suh-dohchocephali from 72 to 73 ; the orthocephali, which replace 
hi. Broca’s mesatioephali, from 74 to 76, the sub-brachycephali 
from 77 to 79 j and the brachycephali 80 and above. The 
system of M. Welcker differs slightly from this. His orthocephali 
are from 74 to 78 j his sub-brachycephali from 79 to 80 ; and his 
brachycephali 81 and above. In Mr. Huxley’s system the terms 
themselves are altered. His mecistocephali are 69 and under; the 
mesocephali 71 to 74 ; the orthocephali 74 to 77; the snb-brachy- 
cephali from 77 to 80; the euryceirhali from 80 to 85; and the 
hrachystoeephali 86 and above. The term “ orthocephalus ” in tlie 
three systems is given from the belief that such an average is more 
satisfactory and mofe suitable than others. These differences of 
terms and limits of groups, moreover, lose all their interest to the 
foreigner, inasmuch as we are in the habit of expressing the form 
of a skull simply by the index figure. 


confine 


nomenclature. 


The cephalic index of Welcker being the only one which 
fundamentally differs from ours, that is to say in'the method of 
taking the two diameters, we have endeavoured to determine in 
what that difference consists. The following is a resume of the 
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comparative results of our own and M. Welckerts measurements of 
25 Auvergnians and 25 negroes ; they express the difference in 
plus or mhius by M. Welcker’s method- 


Auv<jrgni;,LTis. Hjpgroea. 

Individual variationsj from ‘fl‘22fco - 6'39 From -fl'39 to -6'39 
Mean ,> » - 1‘38 ,, +0*93 


;} 


The two means are contradictory, Which is not surprising, con- 
sidering the like variations in plus and minus. On the one hand 
the transverse diameter of Welcker is always smaller, and his 
aiitero-posterior sometimes longer, sometimes shorter, according as 
the frontal eminences are projecting or not. On the other, our 
antero posterior diameter varies with the projection of the glabella. 
Ii is admitted, however, that the indices of W elcker are weaker 
by two units, and his averages are really smalle^han those of other 
observers. But two units would be too much, and for our part 
we have come to the conclusion that there is no possible advantage 
in making a comparison between the results of the two systems. 

One of the first effects of the methodical arrangement of the form 

of the skull, on an ext 
the reversal of a celebrated doctrine of Eetzius. He stated that 
the aboriginal races of Europe, which were then represented by the 
Fins and the Basques, are brachycephalio, while the races next 
in order are dolichocephalic. The discovery that the Basques are 
dolichocephalic gave the first blow to this belief j that of the 
ancient fossil skulls, all of wdiich were dolichocephalic, completed it. 
It was subsequently established that the negro races are generally 
very dolichocephalic, and the greater number of the Mongol races 
brachycephalic. It is only lately that a brachycephalic race has 
been discovered among the blacks of Oceania. The Hyperborean 
race, indeed, was separated as soon as it was ascertained that in 
point of number the Lapps and Esquimaux, which were both in- 
cluded under this title, are, the former the most brachycephalic, 
and the latter the most dolichocephalic in the world. Considering 
•the importance of the cephalic index, Avhicli however is one of 
those enipii’ical characters to which we have already aBucIed, we 
shall give tables of it derived from various sources. 
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The firist is that of M. Broca.* 


(1) DOLICHOCEPHALIC. 


27 Australians 

• 4 * 

■ 4 4 « 4 4 

... 71-49 

21 Esquinuiiix of Greenland ... 

4 A t 

All A A 4 

... 71-71 

64 New Caledonians ... 

• 4 4 

444 441 

... 71-78 

18 Hottentots and Bushmen ... 

4 4 4 

44 4 4 «4 

... 72-42 

8 Kaffirs ... 

A 4 4 

4 4 4 4 1 A 

... 72-54 

85 Negroes of Western Africa 

• 4 4 

4 « 4 4 « 4 

... 73-40 

6 Cro-Magnon and Paris diluvium (Stone 

period) 

... 73-34 

19 Troglodytes of La Lozere (Polished Stone epoch) 

... 73-22 

22 Nubiaus of the Elephantine Isle 

1 4 4 

4 4 4 f 4 • 

. . . 73-72 

19 Arabians of Algeria... 

4 4 4 

4 4 4 A 4 4 

... 74-06 

12 Pariahs of Calcutta... 

4 4 4 

444 444 

... 74-17 

11 Berbers ... 

* % « 

444 AAA 

... 74-63 


(2) SUD-DOLICHOCEPHALIC. 

64 Dolmens at the north of Paris {Polished Stone epoch) 

28 Oorfiicana of Avapoaaa (18th century) 

20 Gnanches of the Cauai’ies ... 


Ancient 


• • • 


« 4 • 


% 4 * 




4 4 1 


4 4 • 


4 4 « 


26 Dolmens of La Loz&re (Polished Stone epoch) ... 
10 Tasmanians . . . 

41 Polynesians ... 

81 Merovingians 
12 Modern Egyptians, 

60 Spanish Basques (Guipnzcoa) 

28 Chinese 


A 4 4 


« * i 


4 4 4 


4 4 4 


• • 4 


4 4 4 


« 4 4 


4 4 4 


44 « 


4 4 • 


4 4 4 


4*4 


4 4 4 


4 4 4 


4 i » 


• 4 • 


4 44 


4 A 4 


4 A 4 


A A I 


A A 4 


A » I 


• 4 A 


75-01 

75-35 

75-53 

75-68 

75- 86 
7G-11 

76- 30 

76-36 

76- 39 

77- 62 
77-60 


(3) MESATICEPHALIC. 


44 Troglodytes dela Marne (Baye, Polished Stone epoch)... 


36 Gauls ••• -•- --- ■" 

25 Mexicans (not distorted) ... 

63 Normands of the l7th century (St. Arnould, Calvados) 


49 Hollanders ... ... * • < • > - * • • • • • • 

16 Troglodytes of L’Oise (Orrouy) (Polished Stone epoch) 

384 Parisians from the 12th to the 19th century 

27 South Americans (not distorted) 

36 North Americans ,» ... 


78-09 

78-09 

78-12 

78-77 

78- 89 

79- 60 
79-45 
79-16 
79-25 


* « 


nr la Classification et la Noraenclature d’aprfss lea Indices Cepha- 


liqnes,” by Paul Broca, in “ Revue d’Authrop.,” vol. i. p. 385, 1872, 
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(4) STJB-BRACnYCEPHAUC. 

57 Prench Basques (St. Jeau-de-Luz) ... 80*25 

4 Esthoniaus ... ... ... - ... ... ... ... 90*39 

63 Brotoua (Low) from the north coast (Cantons Bretonnata) 81'25 

11 Mongols, various 81*40 

11 Turks 81'49 

29 Javaueso (Vvolik collection) 81*61 

73 Bretons (Low) from fcho north coast (Cantons Gallots) 82'05 

11 Alsatians and Lorrainians 82*93 


(5) BRACHYCEPHALIC. 


10 Imlo-Obiuese 


22 


tSavoyards 
Pina ... 


• 4 • 


4 4 4 


« 4 4 


• * 4 


♦ 44 


• 44 


• 4 4 


88 Auverguiana (St. Noctaire-le-Haut) 


« « < 


11 Croats 

6 Bavarians and Suabians 


• 4 « 


• ♦ • 


• • « 


• • 4 


« 4 4 


• • 4 


IX ••• 

12 Syrians of Gebel-Cheilch (slightly distorted) 


83*51 

83-63 

83-69 

84*07 

84*83 

8 1S7 
85*07 
85-95 


The following table is taken from the Thesaurus CJraniormn ” 
of Mr. Barnard Davis, ami from the supplement to the same 
work. We wish especially to direct attention to the three series 
of Esquimaux, and the four of the savage tribes of India : 


146 Ancient Britona 


36 Anglo-Saxons 
39 English ... 
81 Irish 
12 Swedes ... 
14 Prusaiaus . .. 
10 Pius 

14 Esquimaux a 


4 i t 


4 4 4 


• 4 1 


4 4 4 


44 # 


fit 


4 4 ♦ 


• • « 


4 4 4 


4 4 4 


4 4 4 


4 4 4 


4 4 4 


4 4 4 


• V 4 


4 4 4 


4 4 * 


• t 4 


4 4 4 


4 « 4 


4 4 4 


4 4 4 


4 4 4 


k ft 4 


4 ft 4 


ft • f 


t 4 4 


4^ I 


ft I 4 


Esquimaux of Greenland, or Eastern ... 

„ Coutral ... 

Western... 


116 Kanakas of the Sandwich Islands 
34 Marciuesan Islanders 


17 

28 


Marquesau Islanders 
Maoris of New Zealand ... 
Tasmanians ... •.* 


10 

11 


Australians 

Kashgara and Yarkauclians 

Alfghana ... 

Birmese ... ••• t.. 


• ft 4 




Iff 


ft 4 4 


« 44 


4 4 4 


ft • ft 






ft I 4 


4 I • 


4 I 4 


ft 4 • 


4 4 4 


ft 44 


ft • ft 


I •! 


» ft • 


ft ft ft 


ft » 4 


I ft ft 


ft • I 


ft 4 4 


I 4 » 


ft 4 4 


4 4 4 


■ 4 « 


ft • » 


ft • t 


4 ft 4 


4 ft 4 


4 4 ft 


4 4 • 


4 ft « 


4 ft 4 


77 '0 

760 

77-0 

75-0 

7o‘0 

78'9 

82-0 

71*3 

75'1 

75'3 

80-0 

77-6 

75-0 

75- 6 
71'8 

76- 1 
79-0 
86'6 


B 
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8 Assam tribes 

46 Tribes of Southern Himalaya ... ... 76'0 

12 „ Central India ... 73*3 

8 a the coast of Coromandel (India) ... 73*5 

The following list of M. Wiesbach relates enthely to one 
special group of peoples : 


30 Eutheniana (Slavs of the North) 

82-3 

40 Poles „ 


82-9 

20 Slovaclans „ 

it 

83-5 

40 Tehees „ 

it 

83-1 

72 Croats (Slavs of the South) 

84-4. 

19 Slovenans „ 

1) 

81-3 

41 Eoumaniana 

• * » f • i 

82-8 

40 Magyars 

* « • 4^0 

82-3 

130 Austrians (German) 

4*0 04* 

82-0 

40 Italians (North) 

944 044 

81-8 


The following is a series collected from various sourcesv : The 
Veddahs ought to he included with those of India in the pre- 
ceding tables, and the Aleutians with the Western Esquimaux of 

Mr. Davises list : 


101 Esquimaux (Bessels) 7l’37 

12 Veddahs of Ceylon (various authors) 71*75 

6 Tehuelches of Patagonia (Topinard) 72*22 

6 Amos (various authors) 7(5*00 

12 Bulgarians (Koperni^ki) 76*60 

9 Tsiganiana (Hovelacque) 77*45 

20 „ (Koperm 9 ki) ... ... 77*40 

15 Aleutians (Bessels) 78*00 

9 Andamans (various authors) 81*87 

12 Magyar.s (Lenhossek) * 82*90 

100 Germans, Southern (Ecker) ... ... ... 83*00 

10 Eoumaniana (Hovelacque) 84*06 

30 Lappa from Scandinavian museums (Hamy) ... 84*93 


The Vertical Index, 

It gives 

the form of the skull according to an antero-posterior section, Avhich 
divides the cranial ovoid into two lateral halves, in the same way 
as the cephalic index, or the index of breadth gives the form of 


The vertical index, or index of height, is less important. 
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the skull such as is shown hy tlic norma verticalis of Blunienhach. 
It is the relation of the vertical diameter to the bof ore-mentioned 

, . , Tj. i? 1 • diatu. X 100. 

maximum antero-postenor diametew its lOrmuia is diam. 

But there is a want of nnaniinity here j in Trance there is only 
one way of taking the vertical diameter ; in other countries there 
are several different ways. There is not the slightest douht that 
its inferior extremity should commence at the occipital foramen, 
and, for greater precision, at the hasion. But where are we to 
make its superior extremity meet*? What we look for first is the 



KN, Naao-basllar line; K A, Aivooio-oasiiur iiiiuj f T<r r 

Facial triiaiglo of Vogt ; K E, BaHilo-sub-nasal Imo ; Is Naao-sub-nuEal line ; K M, 

Facial triangle of Weloker. For the other linen, &c., see Fig. 5. 
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{ + ) or behind ( - ) the bregma in either case. V' when it is 
determined by the plane of the occipital foramen, IC C., as in 
rig. 28 ; V, when by the alveolo-condyleau plane A P Q.'^ 


12 Caverne de THomme Mort ... 

V'. 

MilL 

- 42 

y. 

Mill 

0 

21 Auvergnians ... 

- 41 

- 1 

21 Bretons (Low)... 

- 40 

- 1 

16 Mongols and Chinese 

- 33 

-f 3 

21 Nubians 

- 26 

- 9 

31 Negroes of Africa 

- 32 

-10 


Wlience does this difference arise 1 In the first case, V', from the 
angular deviation of the plane of the occipital foramen, the 
anterior border of which is raised in white races and depressed in 
the inferior races. In the second, V, from the vertex being 
placed as it appears on the living subject when the individual looks 
straight in front of him. But this vertex perceptibly corresponds to 
the bregma. Why not then simphfy the manual proceeding by 
directly taking the basUo-bregmatic diameter as the vertical 
diameter 1 This is what M. Broca has done. 

In 250 Parisians, the vertical index, thus understood, was 71 ‘8. 

The following are some examples borrowed from M. Broca, m 
which sex is taken account of :t 


Bretons (Low)... 
Corsicans 


63 
28 

125 Parisians (19th century) 
13 Esquimaux 




88 Auvergniaus 
85 IS^Ggroes of Africa 
54 l!Tew Caledonians 
27 Chinese 
18 Caverne de rHomme Morfc 


« « * 


« • • 


t « • 


« • » 


Men. 

71- 6 
71-6 

72- 2 

72- 8 
73'6 
73 A 

73- 7 
77'2 
68-9 


Women, 

70'8 
72-6 
71-7 
73 I. 
73 '8 
73-5 
74' 6 
76-8 
730 


This table is rather favourable to M. Virchow’s view; his own 
figures indeed camiot expres.s it more strongly. He ^.puts the 


* “ Examen cles Mesures Crauiometriques da ‘ Thesaurus Craniorum,’ ” by 
Paul Topinard, iu “ Revue d’Anthrop.” vol. ii. p. 99. 

t “ Le,s Cranes Ancieus d’Origiue Septentrionale 6. Copenhague,” by Rod. 
Virchow, in " Ai'ch. fiir Aathrop.,” vol, iv., 1871. 
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vertical index in the first line among his craniometrical measure- 
ments. 

The following are those which he published some years ago. 
The first column gives the ordinary vertical index; the second the 
relation of its height, not to the length, but to the breadth of the 
skidl : 



Helmut to length. 

Height to 'breadth. 

6 Lapps 

76-0 ... 

... 80*2 

6 Greenlanders ... 

... ... 74'0 

... 103'0 

3 Pins 

... ... 73-2 

... 91*1 


This table also shows the defective side. Esquimaux have one 
of the moat, if not the most, elevated skulls in existence ; Lapps, 
at least those in the museum, have, on the contrary, one of the 
least so. According to the foregoing table it is the T&v&Tse. It is 
because in every index there are two factors. In die ordinary 
cephalic, the one by increasing, the other by diminishing, or the 
reverse, contribute to the same end. In this there is nothing of 
the kind. The vertical index of the first column is small in the 
Esquimaux, because the length of the skuU in proportion to its 
height is enormous ; it is large in the Lapps because this length is 
reduced to a minimum. The second index appears more to the 
point ; the same objection, however, is applicable to it, except that 
it has reference more to the breadth. In oru* opinion, by adding 
together the two indices, and taking the mean, the result would he 
more correct. We should thus have a mixed index of height of 
88'5 in the Esquimau, of 82’5 m the Lapp, and of 82 T in the 
Ein ; which is in accordance with what we should expect from the 
appearance of these skulls. This new index would enable one to 
distinguish, otherwise than hy the view, the aci’ocephalic, or 
elevated, from the platycephalic, or low skulls. In the 381 
Parisians of M. Broca it is 77'2. 


We should thus have a mixed index of height of 


The tluee foregoing diameters, and the three circumferences of 
which we are about to speak, are the fundamental measurements 
hy means of which the cranial ovoid is recognised in its ensemble. 

The various sections of the antero-posterior circumference are 
taken with the tape as follows: (1) The snh-cerebral, or that sub- 
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j acent to the brain, from the nasal to the supra-orhital point. ( 2 ) The 
cerebral or frontal, from this point to the bregma. (3) The parietal, 
from the bregma to the lambda, (4) The occipital, from the lambda 
to the inion. (6) From the inion to the opisthion. The length of 
the occipital foramen and the naso-basilar line, in a direct line from 
the basion to the naso-frontal suture, the point de depart of the 
eh'cuit, complete the chcumference. Its different parts are more in 
use, indeed, than its ensemhle for the purpose of comparing the 
development of each portion of the skull. Logically, the sub- 
cerebral, which belongs to the face, should be excluded from it, and 
we should substitute for the naso-basilar line, the ophryo-basilar 
line j but custom has decided otherwise. 

The transverse circumference consists of two portions — one, the 
supra-auricular, going from a point situated aboye the auditory 
foramen, on the line passing from the longitudinal root of the 
zygomatic process to the analogous point on the opposite side, 
passing through the bregma j the other, but little used, connecting 
the same two points by passing beneath the skull. It is customary, 
with a view to ulterior operations, to mark with a pencil on the 
sides of the skuU the outline of this curve, which divides it into 
two parts, viz. the anterior and the posterior. The horizontal 
circumference commences at the suin-a-orbital point, crosses the 
temporal ridge at the spot where the minimum frontal diameter is 
taken, reaches the maximum occipital point, and retiums to its 
point of departure on the opposite side. The maximum antero- 
posterior diameter represents its great axis. It naturally divides 
itself into two parts, the one anterior the other posterior to the 
before-mentioned transverse curve. By comparing each of these 
parts to the whole, = 100, we at once have an idea of the relative 
development of the anterior and posterior cranium, and determine 
Avhether the subject is to be included among the frontal or occipital 
races of Gratiolet. The following are some examples of the hori- 
zontal ch’cumfcrence : 


Auvergnians 

Contemporary Parisians 

Lapps ..I .*« ... 


Men. 

43 


524'6 




• • f 


11 525'6 
6 512-2 


• f • 


« • • 


Women , 

89 502 '8 
41 498 '0 
8 504 *0 




• t 4 


4*4 
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1 « 4 


Chinese 
Negroes of Africa 
New Caledonians 


« « 4 


• * 4 


* ¥ 4 


I • 4 


4 4 $ 


• • • 


Mon. 

21 611-6 
54 512*0 
23 510-0 


Hottentots and Bosjesmaiis... 10 500-7 


• « • 


I » • 




I • ■ 


Womon. 

7 495-8 
24 489-1 
24 494- 4 
5 483-6 


Some craniologists discard the transverse circiimference, hut all 
accept the other two. M. Welcker alone deviate.s from the method 
of measuring the horizontal circumference Ijy taking- it round the 
frontal eminences in front, and the maximum occipital point 
behind. The difference between the rneasurenicnt made in this 
way was three millimetres less than that by the ordinary method 



Fig. 29 .—MM, Minimum froutiil diameter; SS, Superior fvontril or bistopbanic dlanietcr 
'of Broca ; S T, Oblique lines of M. de Qnatnrfageft dotenniiiing- the parietal angle ; 
G. Width of the nasal orifice, one of the factors of the nasal index r in the orbital 
cavity are tho two lines allowing the orbital index ; 0. Supra-orbital point ; N, Nasal 
point ; E, Sub-nasal point ; A, Alveolar point, &c. See Fig. 3. 

« 

in 26 Auvergnians, and 18 more in 25 IMegroes ; -which proves that 
the region of the frontal eminences was less developed in the 
former, and exceptionally very projecting and very elevated in the 

latter. 

The ntihty of the horizontal circumference may he noticed, 
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especially when we have to determine certain extraordinary patho- 
logical conditions, such as microcephalus and hydrocephalus. The 
following, taken upon adults only, show : 


4 Microoephali 
20 Demi-aiicrocepliali 
1 Moderate liydroceplialus 
4 Exceptional „ 


■ 4 t 


« « 4 

*44 


4 4 • 


... 349 

... 432 to 480 (about) 

... 556 

. . . 640 


antero-posterior curve^ as well as of its other 


The same circumferenee, hy M. Weloker's method, was 654 in 
the last four, the excess being owing to the projection of tlie. 
metopic point, and the frontal eminences in front of the supra- 
orbital point. Tire cases of negroes in which the circumference of 
M. Welcker exceeded ours, were attributable to the same cause. 
Having measured the cranial ovoid in its ensemble, we now pro- 
ceed to measure its details. To the parietal measurements already 
indicated of the antero-posterior and horizontal circumferences, we 
will add here the transverse , diameters of the frontal and the 
occipital. 

Many measurements are taken on the frontal : (1) The chord of ite 

curves ; (2) The 
transverse diameters. M. Broca makes two : Tlie superior transverse, 
or Stephanie (S S, Tig. 29), whose two measuring pioints are the 
stephanions at the union of the temporal ridge and the coronal 
suture; aud the inferior or minimum (M M, Fig. 29). M. Ecker 
and Mr. Davis take a maximum transverse frontal, hut ou the 
coronal, wherever it may happen to he. Morton takes one only, 
namely at the inferior and anterior angle of tlie parietals. 
Welcker and Virchow take the distance from one frontal eminence 
to the other. The most important, undoubtedly, is the minimum 
frontal, and Broca, Ecker, Bogdanoif, Mantegazza, &c., are of the 
same opinion. We say little of M. Pruner-Bey, because he has 
never indicated exactly his method of proceeding. In his tables 
the inferior frontal of 30 negroes is 100 millimetres; this evidently 
cannot he their minimum. The minimum transverse frontal, M M, 
is measured from the two points of the temporal ridge which most 
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nearly approach each other, above the external orbital processes. 
It generally corresponds, in -white races, with the transverse line, 
marking the separation of the cranium from the face ; the supra- 
orbital point is then situated in its centre. In the inferior races it 

s 

has a tendency to be elevated, and in some exceptional cases it 
ascends as high as the vertex. It is, nevertheless, usual to take 
it above the superciliary arches, so that the epithet “ inferior ” would 
be a better one. The following are some examples of this 
measurement : 


884 Parisians 

88 Auvergniaus 

60 Basques (Spanish) 

58 „ (French) 

69 Gallo- Bretons 

63 Bretons (Low) 

18 Caverne da rHonune Mort 

8 Lapps 

28 Chinese 

16 Esquimaux 

82 Negroes of Africa ... 

22 Nubians 

64 New Caleclouiaus 

8 Tasmanians 

12 Australians... 


Millimfetros. 

95*7 

97‘7 

96*1 

96*2 

98-0 

97-3 

92*0 

100‘0 

92-5 

94*1 

94-2 

93*2 

93*5 

94*0 

92*7 


■ 

To be sure there are marked differences between one sex and the 
other. Tor example : In 54 negroes, the diameter was 96 railli- 
mfetxes, and in 24 negresses, 90 ; 23 Uew Caledonian men, 96, 
24 women, 91 ; 43 Auvergnians, males, 108, 39 females, 96, &c. 
The narrowest forehead observed by M. Broca is 82 in a female 
Parisian of the same period, and the widest, 122, in a male Parisian. 
But what is probably of greater importance is the relation between 
this minimum breadth and the maximum breadths of the parts of 
the cranial envelope, situated in front and behind. M. Broca com- 
pares this minimum frontal diameter (1) To the superior and 
maximum frontal, or Stephanie diameter upon the temporal ridge ; 
(2) To the transverse maximum diameter of the skrxll. Hence a 
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Stephanie index, the averages of which, vary in different races from 
79 to 92j and a frontal index, of which the following are some 
examples : 


384 Parisians 

/ 

• • « 

4*4 

4 4 4 

. . . 68-0 

63 Bretons (Low) 

• • • 

4 44 

• * i 

... 67-7 

88 Aavergniaas ,,, 

« « » 

* 1 4 

4 9 4 

... eG-6 

15 Esquimaux 

* ♦ • 

• 4 4 

4 4 4 

... 69-8 

28 ChinesG 


9 ■ 4 

• 9 4 

... 6G-5 

29 Javaneae 

• # • 

• 4 4 

4 4 4 

... 64-8 

82 Negroes 

« • 4 

4 4 4 

4 4 4 

... 70-5 

8 Tasmanians 

• 4 4 

« 4 4 

4*4 

... 67-0 

12 Australians 

• « • 

▼ ^9 

4 f • 

... 71-2 


The maximum transverse occipital diameter extends from 
one asterion to tlie other. M. Abel Hovelacque made this the 
sutiject of a paper at the last meeting of the [French Association for 
the Advancement of Science, at Lille.* The following complete the 
series of transverse straight measurements, which are taJcen at 
pleasure on the several regions, according to the object we have in 
view ; (1) The supra-auricular chord of the transverse curve, already 
indicated ; (2) A maximum hiparietal diameter, which is generally 
confounded with the ordinary maximum transverse ; (3) A hitem- 
poral diameter, its maximum taken at the surface of the temporal 
shell ; (4) A himastoidean diameter, which extends from the 
middle of the line, passing from the summit of the mastoid process 
to the posterior extremity of the squamous suture of the temporal 
of the other side, according to Thurnam, Davis, and Eclcer ; and 
from the same summit of one mastoid process to the other, accord- 
ing to Morton, ’Welcker, and Yirchow; (5) The distance from one 
parietal eminence to the other, so extolled by M. "VYelcker. Yariot, 
projections, angles, and radii contribute to our knowledge of eaci 
of these several regions. 

Y^e may add that after the ordinary longitudinal diameter, 
M. Broca usually takes the longitudinal metopic, from the metopic 
point to the maximum occipital point, and the longitudinal iniac 
from the glabella to the inion, which, compared to the former, 


* See the Report of the session 1S74 
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enables us to know, tlie one the degree of projection of the forehead, 
the other, with certain limits, how far the cerebral region overlaps 
the cerebellar. We may add that it measures the breadth and 
the length of the occipital foramen also, and establishes its relation, 
the latter being = 100, M. Broca’s methods of measurement not 
having yet been published, we shall give a summary, as to tliia 
latter point, of the researches of M. Mantegazza. 

This eminent anthropologist has directed his whole attention to 
the occipital foramen. In the first place he has taken its index 
according to M. Broca’s method, and has concluded from it that 
there is no relation between its form and that of the cranium. A 
narrow cranium may have either an elongated, a moderate, or a narrow 
occipital foramen. In the second place, he has measured its super- 
ficies by the aid of little wooden cubes, and, in the interspaces, with 
little metallic needles, and has compared it, expressed in square 
millimetres, to the cranial capacity, expressed in cubic ceiitimfetres. 
This last being taken as 100, he thus obtains the cephalo-spinal 
index. In 200 skulls of all kinds, his mean was 18 ‘8, the two 
greatest indices were 29 ’64 and 27’26, and the two smallest 12-50 
and 13 '07. In anthropoids the index is stiU less, the highest 
being 8-35, In the memoir of M. Mantegazza, already mentioned, 
the same series have given us the following mean cepihalo- spinal 

index : 


• • t 


20 Italians 

6 Negroes 
3 New Zealanders 
2 Australians... 






• • • 


» • • 


• 44 


• • • 


9 0 9 


• • • 


• • • 


• • • 


« • « 


• • i 


• • I 


9 * t 


9 0 f 


» * I 


• • • 


• i I 


1 i ■ 


19-9 

16-8 

17'& 

17-2 


These series are too limited, and moreover, the three inferior 
races occupy a position in them more nearly approaching the 
anthropoids than the superior race represented by the Italians, which 
\t is well to notice. 


Meamrementa of the Face, 

They are general, or special, some having reference to the propor- 
tions as a whole, others to details. The former concern the 
breadth, the length, and the thickness, or median antero- posterior 
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section. The maximum breadth is not situated at the cheek-bones, 
even in the yellow races, hut at the zygomatic arches. It is here 
that the maximum transverse or bizygomatic diameter of the face 
is taken ; crauiologists are unanimous on this point, A bimalar 
diameter, however, would have been one more meriting considera- 
tion, from the fact that upon it depends the physiognomy of 
the Esquimaux j but the difficulty to find upon it definite marking 
points of any value, has caused it to be looked upon with disfavour. 
The maximum length is taken in different ways, which it is im- 
portant to point out precisely. It must be remembered, in the 
first place, that on the living subj ect the face extends from the line 
of the hair at the top of the forehead to the chin, while on the 
skeleton it only commences at the line of separation of the cranium,, 
that is to say, at the supra-orbital point. In the second place, 
and considering how rarely we find skulls with the lower jaw 
attached, and the difficulty of replacing the latter in its articulation 
exactly as in the living subject, it is usual to study the lower jaw 
separately, and only to employ the word “ face ” for the portion above 
the superior alveolar border, which we have elsewhere called “ the 
superior face,” We have, then, three lengths, which must not be 
confounded; namely, the length of the entire face; the total length 
of the face from the supra-orbital point to the point of the chin ; 
and the simple length from the supra-orbital to the alveolar point. 


The following 


is an extract from M. Pruner-Bey’s tables ; the 


figures in the first column show the total length of the face, those 


of the second its bizygomatic breadth 


18 Esqmmaux 

Xiongtli. 

Mill 

... 136 

Breadth. 

Mill. 

135 

12 ChineBB 

... 134 

137 

10 ScandinaviauB 

... 129 

132 

6 Germans (South) 

... 127 

131 

80 Caledonians 

... 125 

137 

30 Negroes of Africa 

... 124 

130 

8 Hottentots 

... 116 

123 

6 Lapps *«i 

... 109 

136 


The part of the face, then, subjacent to the eyebrows is longest 
in the Esquimaux and Chinese, and shortest in the Lapps. On 
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the other hand, the Chme.?e and the New Caledonians have the 
broadest face, and the Hottentots the narrowest. 

H 

The simple, or ophryo-alveokr, length of the face should no 
longer be confounded with the naso-alveolar line, -which goes from 
the nasal to the alveolar point, nor with the height of the face, 
which is the perpendicular falling from the snpra-alveolar point 
upon the alveolo-condylean plane. The first two, always oblique, 
are taken with the compass, the last is the vertical projection of 
the face in the normal attitude of the head, and is taken as we see 
in Mg. 32. 


M. Broca compares this length to the bizygomatic diameter, 

under the name of facial index, with this formula 
The following are some examples ; 


13 Esquimaus 



• • 4 

... 73'4 

80 Negi'oea 

1 • • 

« ♦ « 

» » « 

... 68-6 

69 Gallo-Bretons 



4 

» 4 » 

... 68'5 

88 Auvergnians 


« • « 

» 4 » 

... 67-9 

49 Kew Caledonians ... 


• i n 

« • • 

... 66‘2 

125 Parisians 



4 * « 

6B-9 

Xw Austrmi{xns » « • . « , 

• 1 • 

• f • 

• • • 

... 66-6 

8 Tasmanians 

4 • « 

• « 4 

• t 4 

... 62*6 


The median section of the face (Fig. 28) has the appearance of 
a triangle, whose base is represented by a hue passing from the 
baaion, K, to the alveolar point, A, and whose two other sides are 
the naso-basilar line, N K, extending from the basion to the nasal 
point, and the naso-alveolar line, of which we have just spoken. 
This last gives the anterior larofile of the superior maxilla, and pro- 
duces prognathism ; later on we sliaU study its inclination. The 
first, or hasio-alveolar, is interesting hi so far that its elongation or 
shortening causes the naso-alveolar line to he straightened or placed 
farther backwards. With regard to the third, or naso-basilar line, 
as to which it is doubtful whether it forms a constituent part of 
the antero-posterior circraiiference of the skull, the Geiman.s have 
laid considerable stress upon it. They consider it as the philo- 
sophical base of the cerelwal skull 5 as the chord of the curve -whieii 
the bodies of the thi-ee cranial vertehrie describe ; as the axis around 
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T^-hich the skull, on the one hand, and the face, on the other, 
revolve. 

The following are its absolute lengths, according to M. Welcker 

HUIimbfcrea, 

3 PapuanSj 2 Bimesa ... ,,, ,,, ... ... ... 96 

13 Bugineaej 2 Lapps, 3 Brazilians 97 

6 e'^ivs ... ••• •** ... «*i a** ... 93 

2 HungarianSj 5 Taiganiana, 6 Madurans, 2 Hottentots ... ... 99 

30 Germans, 12 Rnssians, 6 Cossacks, 5 Tartars, 16 Chinese, 

2 Mexicans, 20 Negroes 100 

3 Scotch (Highlanders), 5 Baskira 101 

8 Prenoh, 6 Hollanders, 6 Malays of Sumatra 102 

9 Fins, 7 Moluccana ... ... ... ... 103 

^ I 

6 Australians, 3 Ancient Greeks ... *... ... ... 104 

11 Esquimaux ... ... ... ... ... ... ... ... 106 

2 Kaffirs 107 


W e may add that the naao-basilar line is generally shorter in the 
hrachycephali than in the dolichocephali, which may easily be 
imagined. 

MM. "Welcker and Virchow, who have given special study to the 
facial triangle, compare the naso-basilar line to the rest of the 
antero-posterior circumference of the skull, of which it forms an 
arc. In the following table, this line being = 100, the circum- 
ference in the various races would be : 


2 Hottentots ... 

• • • 

• • 4 

4 4 4 

4 4 4 

... 418 

16 Chinese 

• f « 

4 ft 4 

4 4 4 

ft 4 4 

... 407 

80 Germans 


4 44 

t 4 4 

4 ft 4 

. . . 404 

9 Kalmucks . . . 


14 4 


ft ft t 

... 403 

20 Jayp.neBe 

• # I 

• 44 

#44 

ft ft 4 

. . . 403 

20 Negroes 

4 

4 4ft 

« 4 • 

ft 4 4 

... 402 

6 French 

• 4 ft 

« ft4 

«• i 

ft 1 4 

... 398 

6 Australians ... 

4 4 f 

4 4 4 

ft 4 4 

4 4 4 

... 395 


There is no great amount of instruction to he derived from this. 
The same authors have since compared the naso-basilar line, not to 
the line proceeding from the hasion to meet at the alveolar border, 


but to that which, proceeding from the same point, crosses the 


* " Unfcersnchtingen fiber Wachstlium tmd Bau dea Mensclileohen 
Sohffidels,” by H. Welcker, Leipsic, 1862. 
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vault of the palate, and terminates at the aubmasal point. We 
are at a loss to understand their reason for thus leaving out the 
alveolar arch. The following are the results, the naso-basilar line 
being as previously =: 100, the palatine line in question would be : 


4 Egyptians, 2 Ancient Greeks 
8 Scotch, 6 Turks 

8 French, 6 Jews, 6 Teiganians, 4 Lapps, 5 Tartars, 
9 Kalmucks, 16 Ghineso, 7 Moluccans 
11 Esquimaux, 6 Madurans, 12 Buginese, 2 Hot- 


tentots 


4 • » 


20 Gennana, 12 Russians, 20 Javanese. 


5 

2 


Cossacks, 6 Malays of Sumatra 
Kaffirs 


• • t 


« 4 • 


4 « « 


* « « 


5 Australians, 6 Ancient Romans 


f 4 f 


I • • 


P 9 $ 


» 4 I 


I • • 


I I I 


• # 4 


9 9 9 


I « # 


4 • $ 


87 

91 



93 

94 

96 

97 

98 


There is nothing to he deduced from this ; it would however 
denote prognathism, aocordmg to M. Virchow. The angle which 
the naao-basilar line makes, not Avith the naso-alveolar line, as it 
should be, and as M. Vogt makes it, hut with the naso-suh-nasal 
line terminating at the sub-uasal point Avhere the preceding palatine 
line meets, has been studied by MIVC. Welcker and Virchow, under 
the name of naso-hasal angle (K E, Fig. 28.) 

The following are some results : 


6 Turks... 

*9 9 

* 9 9 

*4 i 

... 64'3 

8 French 

99^ 

999 

94% 

... 65-1 

9 Kalmucks 

99 9 

999 

9 9 9 

... 65'8 

16 OhineBe 

99 9 

9*9 

94 9 

... 65'9 

30 Germans 

94 9 

999 


... 66-2 

11 Esquimaux ... 

99 9 

999 

III 

... 66-7 

2 Hottentots ... 

99^ 


999 

... 67'6 

20 Negroes of Africa ... 

9 9 9 

99% 

• II 

... 7ri 

6 Aufltraliana 

99 9 

99 9 

• 49 

... 720 


This angle also professes to give the measurement of prognathism, 
hut it leaves out the sub-nasal portion of the' maxilla, the most 
important in this respect, and only concerns itself with its superior 
or nasal portion. These figures are, in other respects, more eloquent 
than words. The Germans are certainly less prognathous than the 
Chinese, as one glance at a Chinese skull would show m a moment. 
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The measurements wliicli the median facial triangle gives of 
Germans do not tend to anything of a decisive cliaracter, wliich 
appears to us owing to the unfortunate selection of one of its 
points, the suh-nasal. The true facial triangle ought to have its 
apex at the alveolar point, as M. Vogt desires it to have. In the 
next chapter we shall speak of another way in which M. Assezat 
has understood the facial triangle, and of the residts which he has 
obtained. 

The straight or cinved measurements belonging to particidar 
regions of the face arc more numerous than those of the cranium. 
There is hut one organ in the latter, while there aro many very 
distinct organs belonging to the face. Each bone, each cavity 
varies in its configuration, and furnishes certain elements by which 


to distinguish races. 


The measurements which have been most 


studied are those which give the nasal and the orbital indices. 


The Nasal Index. 

The nasal index is the relation of the maximum breadth of the 
anterior orifice of the nose (G, Eig. 29) to its maximum length, 
taken from the nasal spine, E, to the naso-frontal suture, IT, This 
character, in a certain point of view, is included in the category 
of those establishing a transition from Man to the ape, but more 
stdl among those the rationale of which has not as yet been 
explamed.' While the negroes of Oceania are for the most part 
inferior to the negroes of Africa, as regards tliis index they are 
their superiors. It substantiates what we stated, that the most 
rational characters in craniometry, as the facial angle, do not 
always lead us to form a real distinction between races j while one 
which li priori would be looked upon as indifferent, may be of 
the utmost importance. It shows that qualities derived from the 

I 

conformation of the organ characteristic of the zoological human 
groups, are sometimes surpassed by those deduced from peculiaritie.s 
in the conformation of secondary parts. M. Broca has, in fact, 
discovered that the nasal index is one of the best for the purpose 
of distinguishing the various races of manldnd, although he does 
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not arrange them in a regular scale conformahly to the exalted idea 
that -we ourselves form of those races. The following extracts from 
hia tables show this : 




* • • 


16 Hottontots 
8 Tasmamana 
83 Negroes of Africa 

Nubia... 




28 

14- Ausfcraliaua 
66 New Caleclotiiaas.,* 
29 JavaaosQ 


« • • 


» 4 • 


4 4 4 


11 Lapps 
41 Poriivians ... 

26 Polynesians 
11 Mongols 

27 Oliineso 
122 Parisians (modern) 

63 Basques (Pronoli),.. 
33 „ (Spanish) 

uanohos 


4 4 4 


4 4 4 


44 » 


4 44 


4 ■ • 


4 4 * 


4*4 


17 

14 Esquimaux 


4 4 4 


4 4 4 


66-38 

66-92 

61-78 

55-17 

63-39 

63-66 

81-47 

60-29 

60-23 

49-25 

48-68 

48-53 

46-81 

46-80 

44-71 

44-25 

42-33 


The individual figures in M. Broca’s table.g vary from 72-22 in a 
Eosjesman, to 35 '71 in a Eiissian. This interval is divided into 
three groups, the platyrrhiniaus, with the nasal skeleton wide, from 
53 to 58 j the mesorrhiniaus, with the nasal skeleton moderate, 
from 48 to 52 ; and the leptorrhinians, with the nasal skeleton 
elongated, from 42 to 47. The black races are all in the first group ; 
the Mongols and Americans, Avith the exception of the Esquimaux, 
in the second ; and the white races in the third. 

The orbital index is the relation of the vertical diameter of the 


base of the orbit to its horizontal diameter ; the latter going from 
the dacryon to the opposite point of the great axis of tliis base, the 
former starting from the spot where the malo-maxUlary sutiue meets 
the inferior orbital edge, and cutting perpendicularly the horb 
zontal diameter. The two diameters are perceptibly equal at birth ; 
the vertical then becomes gradually shorter ; but the true relation 
is not established until after puberty, the woman always retaining, 
however, a less short vertical diameter, and in this, as in many 
other particulars, resembling the infant. Individual orbital indices 
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vary from 60'9 in a Tasmanian, or from 6T3 in the old man of 
Cro-Magnon belonging to the Ancient Stone period, to 100 in a 
hTew Caledonian, as recorded by M. Broca, 104 in a negress of the 
Sahara, and 107 in a Chinese. In these latter cases the ordinary 
condition is reversed ; the two diameters are equal, the orbit appears 
circular, especially when the angles are rounded off, or, if anything, 
the vertical is rather greater than the horizontal. Everyone knows 
the opposite conformation in the Cro-Magnon skull, the orbits being 
rectangular, with the angles almost right-angles, and the vertical 
diameter short. The averages of the series of course vary within 
narrower limits: from 90'0 to 77'0 in white races, from 96'4 to 
88-2 in the yellow races, and from 85 '4 to 79 '3 in the black 
races. M. Broca has created three general terms for all the 
craniometrical characters, bearing reference to this index, whose 
variations have not as yet received other specific designations ; 
namely, m^gasfime when the index is large j m&os^me when it 
is moderate ; and micros^me when it is small ; the limits of 
the corresponding groups varying according to each particular 
character.* In the present case the megas5mes of the orbital 
index are 89 and above, the mdsosfimes from 89 to 83, and the 
micros^mes 83 and under. Among the indications which the study 
of the orbital index gives, we may mention the following ; It does 
not arrange the races in a graduated series, according to the 
opinions which may be formed of each ; and the form of the base of 
the orbit might be regarded as empirical, if, within certain limits, 
it did not apply to the general structural plan of the cranium and 
of the face. All the prehistoric races of France are mierosemes, 
the height of the orbit increases when we come to the Gauls, hut 
it is not until after the Merovingians that it assiunes the present 



tions by this character. The megasisme, on the other hand, 
connects all the yellow races, or those derived from the yellow 
races, except the Esquimaux, who by this as well as by the nasal 
index, and by so many other points, are separated from them 

* Memoir of M. Brooa, ** Sur Ulndice Orbitaire/’ in the “Eevue d*Anthro- 
pologie/^ vob iv.j 1875. 
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completely, in spite of certain evident features of resemhlanco. 
Negroes are removed from tlie 
the negroes of Oceania, whicli here favour the Australians, as if 
to repudiate all alliance with them. 

The following are some examples ; 


27 Ohinese 

4i 1 

• 4 4 

93-8 

30 Peruvians (nob distorted),.. ,,, 

1 1 # 

4 1 4 

93-1 

40 Polynesians 

• « i 

« • 4 

93-0 

43 Javanese 

1 i 1 

1 4 4 

91-1 

26 Norfch-Amerioan Indians ... 

< *4 

1 4 4 

90-7 

17 Indo-Ohiuese 

4 4 4 

4 4 4 

90-2 

87 Auvergnians ... ... 

• 1 1 

ft 4 4 

86-6 

10 Kymria (?) of Puiseur 

9 I 4 

4 4 i 

86-2 

122 Contemporary Parisians ... 

« 4 « 

4 4ft 

84-4 

11 Croats 

ft 4 1 

1 1 4 

84-3 

60 Basques (Spanish) 

ft4 1 

1 ft 1 

83'9 

84 Negroes of Africa ... 

4 1 i 

14 4 

85-4 

24 „ Kordofan 

4 

4 4 4 

85-0 

16 Hottentots ... 


4 4 4 

83-6 

14 Carerne do V Homme Mort (Polished 

p61*XOCi^ 

Stone 

81'9 

5 Greaelle (Ancient Stone period) 

t 1 4 


81-2 

65 Merovingians of Chelles ... 

« 4 4 


81-2 

62 New Oaledonians ... 

4 1 4 


80-6 

12 Dolmens of the North of Prance... 

% 4 • 


80B 

% 

27 Australians... 

4 ft • 


80-4 

8 Tasmanians ... 

t ft ■ 


79-3 

11 Guauohes ... 

ft 1 4 


77-0 


yellow races in this respect, especially 


Some other useful measurements are applied to the region of the 
orbits, such as (a) The relative superficies of the base of the orbits, 
which is obtained, as if it _ were a true rectangle, by multiplying 
the length by the breadth before mentioned ; (6) The capacity of 

9 ♦ 

the orbital cavity, studied by M. Mantegazza ; (o) The depoth of 
the orbits, given by a line extending from the optic foramen to the 
inferior and external angle of the base of the orbits. In its imme- 
diate vicinity are also taken {a) The external biorbital diameter, 
from the external lip of the fronto-malar suture on one side to that 
on the opposite (it is thi,s which M. Yirchow takes for the 
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inferior frontal) ; (?;) The orbital inteiTal, or from one dacryon to 
the other ; it is broad in the most marked yellow races, rather 
so in the negro races, and narrow in Europeans ; (c) The length 
and breadth of the bones proper of the nose, the narrowness of 
which is of such great importance in Esquimaux j {d) The angle 
njade by the Wo great axes of the orbits taken together. Under 
all circumstances it is very obtuse, and open below, but sometimes, 
as in the Chinese races, the two lines are raised so as to become 
horizontal. Uever, as far as we know, does this go, in these races, 
so far as to produce an angle open above, as we should be led to 
suppose by the position of the palpebral apertures in the living 
subject. With regard to the malar bones, M. Broca is satisfied 
with two principal measurements : the bijugal and the bimalar 
diameter, each going from one point of the same name to the 
other. 

The Superior Maxilla. 

The superior maxiUa plays a considerable part in the architec- 
ture of the face. The part which it takes in the irregular enlarge- 
ment of the face in Tasmanians, or in its increase in height in 
Esquimaux, demands consideration. In order to this wo measure 
the height of the bone : (1) The maximum, from the point of its 
ascending process ; (2) The mean, from the inferior border of the 
orbit; (3) The minimum, from the nasal spine to the alveolar 
border in each case. Then we take the breadth : ( 1 ) The 
maximum, at the inferior part of the maxillo-malar suture; 

(2) The maximum, at the level and outside of the alveolar arch. 
We may ascertain the form of this arch by its inner side, and con- 
sequently that of the palate. It is presented to us under four 
aspects: (1) Hyperbolic, when the bfanches of the 

s 

diverge in a backward direction; (2) Parabohc, when they still 
diverge, but somewhat less so, and in such a manner as, that if 
prolonged they would eventually return upon themselves and meet ; 

(3) In the form of the letter U when they are exactly parallel ; 
and (4) Elliptical, when they converge, whatever the degree of 
such convergence may be. The first two and noblest forms are 


arch go or 
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common in the -white races ; the third and fourth are rare, and care 
especially seen in Mack races ; the form of the letter IT is that 
of anthropoid apes j the elliptical is seen in the sagou and the 


macaque, 


The following is an example of the measurenieut.s 
which M. Broca makes use of to determine them ; they have 
reference to his celebrated series of troglodytes of La Lozire : 


Internal curve, width at f Behind 
the internal lip of the j At the first molar 
alveolar arch ... ( „ incisor 


Vault of the palate, total length 


4 4 • 


1*1 


fl i • 


7 men. 

34-2 

33-4 

20-2 

47-0 


111 




• • 4 


# 4 • 


8 women 

32-7 
81-2 
20-3 

43-7 


in 


tliis example the breadth at the 
postei'ior extremity of the arch is greater than at the level of the 
first molar, that this extremity goes on di-verging, and consequently 
that tlie alveolar arch is liyperholical. In fact it is rather the form 
of the vault of the palate -which is thus measured, and it is to he 
noticed that the line of the teeth themselves does not always 
convey to the eye exactly the same impre.ssion, M. Broca again 
takes account of the relation of the maximum breadth of the vault 
of the palate to its maximum length, in making comparison of races. 
This is the palatine index. 

The dimensions common to the cranium and to the face will be 
found in the following chapters. Here we shall merely mention, 
among the right lines, the line of Virchow, going from the root of 
the nose to the lambda ; a second, going from the root of the nose 
to the maximum occipital pointj and a third, extolled hy Morton, 
adopted by the Germans, and intiiroperly called the alveolar line 
hy M. Vogt, which extends from the alveolar point to the maximum 
occipital point. Compared together, these two diameters have 
been employed for the purpose of recognising prognathism, orthog- 
nathism, and opisthognathism. The alveolar line would be longer 
in the first case, equal in the second, and shorter in the third. 
This is a bad method. 
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The Inferior Maxilla. 

The inferior maxilla is not generally studied as much, as it 
deserves. The form of its alveolar arch is to he examined. Then 
the following principal measurements are to he taken : namely, the 
distance across from one angle to the other ; the distance obliquely 
from the same angle to the point of the chin ] the height of the 
hone at the symphysis, and its height -at the level of the coronoid 
process. Two angles are specially to he noticed : the angle of the 
jaw, properly so called, which varies according to age (p. 135) and 
race, and the angle which the symphysian line or profile makes with 
the plane of the inferior border of the body of the hone ; this 
latter hears the name of the symphysian angle. The dhection of 
the front teeth, whether vertical or ohhque — this latter constituting 
hiferior dental prognathism — and the projection or absence of the 
chin are to he noticed. This projection passes beyond the per- 
pendicular from three to five millimetres in European races. It i,s 
replaced in anthropohls by a rticession backwards, amounting to 
one centimetre. In negro races the cMn is still in front of the 
perpendicidar, hut from time to time there have been noticed, as 
upon some prehistoric jaws, examples which exhibit all the inter- 
mediate gradations between Man and the anthropoid ape. In the 
example where tins recession of the chin was the most marked, 
namely, on the ancient jaw of La Haidette, it reached three 
millimetres. It is hero that the symphysian angle is measured, 
and Avhich must be regarded as prognathism of the body of the 
lower jaw,* 

Before concluding this 
hshed by M, Broca in the “ Instructions Craniologic|nes ” of the 
Socidt4 d’Anthropologie, which was prepared at the same time as 
the first edition of this volume, and of which we had previously 
made a resume, with the exception of Chapter I., On the Itecolte et 
Conservation des Cranes et Ossements, and Chapter YIII., On the 

* See “Lea Caracteres Auatomiqaea de rHomme Prehiatorique,” by 
M. Broca, in “ Mem. d’Antbrop.,” vol. ii. p. 146. 
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This table alone omitted. It 


gives for each index, other than the cephalic and the nasal ( 1 ) The 
minimum mean and the maximum mean, that is to say the extreme 
means presented by the series in all the races measured by 
M. Broca ; (2) The extent of each of the tlnee groups — the micro- 
semes, the mesos^mes, and the megas^mos (see p. 258), into ’which 
they are divided. The hasUar index will be described in the next 
chapter. According to onr custom, we shall omit a decimal. 
aSTomenclatuie of indices other than the cepimlic and nasal : 


i 4 % 


Indices, 

Yerfcical 

Trauaverso- vertical 

Frontal ... 

Stepbauio 
Basilar 
Of the occipital foramen 

Facial 


« « i 


• < « 


* I # 


4 94 


I « » 


I I • 


I « • 


* » t 


Meana. Microabmes. Mt^aoa^mes. 
ilin. Max. 

69 ... 78 to 71-9 ... 

86 ...101 „ 91-9 ... 

62 73 „ 65-9 ... 66 „ 6S-9 

79 ... 92 „ 82-9 ... 

46 ... 5-4 „ 48-9 ... 


72 to 

92 


74.' 9 
97-8 


* » i 


Orbital 
Palatine . . * 


I » I 


f « I 


4 » t 


I « 4 


» « I 


I 4 t 


83 „ 
49 


77 ... 90 „ 8r9 ... 82 „ 

61 ... 73 „ 65-9 ... 66 „ 

77 ... 93 „ 82-9 ... 83 „ 

63 ... 84 „ 70-9 ... 71 „ 


86'9 

609 


85'9 

68-9 

88-9 

76-9 


Mtigasbnina. 


and bcyoud. 


1 1) 

98 
69 
87 

51 
86 
69 
89 „ 
77 » 






)) 




]) 


I) 


]) 




CHAFTER IIL 


PROJECTIONS — HORIZONTAL AI.YEOLO-CONDYLEAN PLANE— -AURICULAR 
RADII — PROGNATHISM — CRANIOMETEICAL ANGLES OP JACQUART, 
DB QUATREFAGES, BROCA, WELCKER. 


« 9 

Method of Projections, 

The method of projections is dailyr assuming greater importance. 
Under the name of projections, in geometry, is understood the 
representation on a plane of a figure situated without the plane, 
by means of the trace which is described by the intersections of 
all the straight lines which can he drawn from every point of the 
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figure upon the plane of projection. The inojection is orthogonal^ 
or geometrical, -when all these lines are parallel, and central when 
they converge towards one and the same point. The images which 
are delineated on the retina are central projections ; it is the same 
with pliotograplis — in both, the objects are described according to 
tlie laws of perspective. Orthogonal projections are the only ones 
which give exact measurements applicable to craniometry. There 
are two ways of taking them : dhectly, on the skull, by various 
modes of proceeding ; and indirectly, on drawings. The latter is 
the more ancient, and apparently the more simple. It was in this 
way that Camper proceeded for his facial angle. When Elumen- 
bach fixed his eye at a certain distance above the vertex, according 
to the norma verticalis, the view which he obtained of the vault 
of the skull was a jirojection in the horizontal plane, but it was a 
central projection, consequently giving rise to an illusion. 


The figure of the skuU may be projected on a screen in three 
different planes; the view from above and from below, in the 
horizontal plane; the view from before and from behind, in the 
transverse vertical; and the profile view, in the antero-po.sterior 
vertical. '^Tren on a drawing, or directly on the skull, we measure 
the projection which the alveolar arch makes with relation to the 
supra-orhital point, the two points are supposed to be in the same 
plane, which in this case is the horizontal. Eut, according as the 
head is more or less leaning forwards, the projection increases or 
diminishes. Hence the fundamental principle of the method of 
projections. The head ought always to be placed in one definite 
po.sition, agreed upon by all anthropologists anxious that their 
residts may be arranged and compared ; the slightest violation of 
the rule occasions the most serious errors. 

It is therefore absolutely necessary that all should be agreed as 
to this ne varietur position relatively to the tlrree planes upon 
which the skull may be placed. 

As to the antero-posterior median plane, provided that the skull 
does not incline either to the right or to the left, the orientation is 
easy. We have only to take care that the two sides are symmetrical, 
and that the two zj^gomatic arches, for example, are mathematically 
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at the same height. As to the transverse plane, provihcal the 
Avhole front of the face looks exactly forwards, it is equally easy. 
Bat with the horizontal ^phine, in order that neither the front nor 
tlie back -of the skull may be raised or depre.ssed at the caprice of 
the observer, a rule must he made use of at the nieasuriug points, 
a horizontal plane, or at least a horizontal line. - Such indeed hare 
been the matters which have occupied the attention of anthropo- 
logists from Camper to the present time. The task was undertaken 


B 



Fig so.— a, Plane of the axis of tlie orbits ; C 0, Alveolo-condpcan iibne ; B B, Auriculo- 
bregmatic line, doterininiiig the plane of Busk, wLicli is perpendicular to xt ; Or L, 
Glabollo-lambdokJeaix plane of Hiimy ; D D, PUiuc of iimstiuitiou ; E E, llano of 
Cainper; K K, Plano of Iliter ; G M, Ordimiry Maximum antero-postenor diameter; 
F M, Antero-postoriov diauietor of Welckor. 


Ly a congress assembled in Germany, but with little success. The 
theory is that the skull rests, if it c<aii be made to do so, absolutely 
in its natural attitude, as in the living subject. Some observers 


therefore have taken \ip a fixed vertico-transverse plane, the hori- 
zontal being necessarily perpendicular to it. Thus Charles Bell 
nought to represent the natural axis of the skuU hj a spindle which 
passed through the occipital foramen, was applied to the roof of 
i/he cavity beneath the vertex, and kept the skull in ec[uilibriuTLi by 
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a point. It is in this way that Mr. Busk takes the plane passing 
across the bregma and the auditory openings. Others have fixed 
their attention directly on the horizontal plane, being moved by 
physiological, artistic, or empirical considerations, or simply as a 
matter of convenience. In short, fifteen diflferent planes have been 
suggested, namely ; 

1. The planes of Bell and Busk above alluded to. 

2. The plane of mastication^ determined principally by the surface of the 
molars. 

3. The plane of Camper, from the centre of the auditory opening to tho 
inferior nasal spine. 

4. Tlie x>alatine plane of Barclay, or the plane of the arch of the palate. 

5. The plane of Blumenbach, or plane of the table upon which the skull, 
without the lower jaw, takes its eqnilibrinm. 

6. The plane of Baer, determined by the superior border of the zygomatic 
arch (adopted at the Gottingen Congress in 1861). 

7- The piano of Meckel, given by a line drawn from the centre of the 
auditory canal to the inferior border of the orbit. 

8. The plane of Daubenton, passing across the opisthion and the inferior 
border of the orbits. 

9. The glahello-lamhcloidean plane, proposed by M. Hamy. 

10. The (flahcllO’Occipital plane, in which the antero-posterior diameter of 
the akull is situated, 

11. The plane of Bolle, determined by a line drawn from the centre of 
the auditory opening to the alveolar point, 

13. The naso-iniac plane, from the root of the nose to the inion. 

13. The plane of Aeby, passing across the root of the nose and the basion. 

14. The naso~opisthiac plane, from the root of the nose to the opisthion. 

15. The alveolo~condylean plane of M. Broca, 


The last alone starts from a physiological conception. The head 
is in its natural position when its two yisual axes in the living 
subject, or its two orbital axes in the skeleton, are directed towards 
the horizon, a direction which is the result of Man’s perfectly 
upright attitude. For this reason this plane deserves our favour- 
able consideration, but still more so because it has the three-fold 
advantage (1) Of being accessible, so that without any special 
.contrivance a skull can rest or be readily suspended on the plane ; 
(2) Of being in the middle in the different races, and sensibly 
parallel to the plane of vision ; (3) Of exhibiting the minimum 
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amoiint of osciUation whicli can be obtained. The alreolo-condylean 
plane is determined by three points : namely, the inferior surface of 
the two condyles of the occipital, and the median point of the 
alveolar arch, and does not bear comparison with any other for 
conrenience. With respect to the two other advantages, they 
may be judged of by the following comparative table. The first 
column indicates the degree of elevation or depression of the 
plane relatively to the plane of vision, the second the maximiun 
divergence in individual cases. The planes are arranged in the- 
order of their importance, according as they more or less realise 
these two indications : 


Planes. 




Mean. 

De-^fiation. 

Alveolo-condylean 

• • « 

4 • 4 

444 

+ 0*88 

12-65 

Hamy 

• * « 

4*4 

4 4 4 

4- 0*97 

28-65 

Busk 

• « 1 

4 4 4 

4 44 

- 1-81 

... 19-61 

Mastication ... 

• » « 

4 4 1 

444 

8*85 

... 20-21 

Camper 

« » « 

III 

4 44 

-P 4*68 

... 19-68 

Barclay 

• 4 1 

• 4 4 

4 4 1 

-f 5'18 

... 23-09 

Bluzneubacli ... 

• • • 

44 1 

4 4 4 

+ 6*09 

22-55 

Baer 

< • 4 

44 4 

144 

- 6'51 

... 17-32 

Meckel 

1 • « 

444 

4 It 

- 7-96 

... 17-49 

Glabello-occipital 


4*4 

4 44 

- 12-96 

... 20-81 

Daubenton ... 

4 • » 

44 1 

• 44 

-16-11 

... 16-59 

Rolle 


44 4 

444 

-h 15-81 

... 18-62 

Naso-iniao 

• 4 1 

4 »« 

44 4 

-16-88 

... 24-84 

Naao-opiatliiao 


4 4# 

4 4 4 

-25-76 

... 17-89 

Aeby 

* 

.ViV 

Ml 

4 44 

4 44 

-31-26 

16-38 


M. Troca is of opinion that, next to the alveolo-condylean plane, 
and in default of measuring points, as in skulls without the face or 
occipital foramen, the best are those of Hamy and Busk. 

The followhig table shows the maximum, the miuimum, and the 
mean which the alveolo-condylean plane has presented when taken 
hy itself, in three series subjected to examination 

Maximum. Minimum, Mean. 

12 Auvergnians + 3-39 ... -- 3 ’44 ... — 0*90 

12 Mongols + S-G3 ... 0*00 +• 3*65 

12 Negroes + 3’44 ... — 4*03 — 0*10 

* Sur le Plan Horizontal de la T6fce,” hj M. Paul Broca^ in " Bull. Soc, 
d'Anthrop./' 2nd series, vol. viii., 1873. 
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Before entrusting a skull to a clrauglitsman to delineate its 
contours geometrically with the aid of special instruments, or to 
set off its projections in a direct manner, the first thing is to place 
it in such a way that all the parts are symmetrical, and that it 
rests on the horizontal plane passing across the inferior surface of 
the occipital condyles and the inferior border of tlie alveolar arcli. 
The drawings of Elunienhach and many others are almost valueless, 



Pia. 31. — Stereograph, of M. Broca. The skull is placed on the cranlophore In tho po.sition 
shown in the druwiinf. The aame support, if turaed, serves for the views in front 
and bohliid. A special support is subBtitiited when we wish to havo drawings 
according to tho norma verticalis of the sujierior or inferior f)f the skull. 


owing to the want of this precaution, ddiose of Prichard are fre- 
quently in contradiction to his text, for the same reason. 

Among the instruments by the help of which drawings by pro- 
jection are obtainedf some are only capable of giving the principal 
points, the operator completing tlie figure as well as he can. Such 
are the apparatus of Camper and Leach. Others require scarcely 
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any skill on the part of the operator, as the diopter of Lucie, the 
dessinateur horkontcd, the diagraph of Gavart, the craniograph 
and stereograph of Broca. The last three are to be preferred. 


amormt 


In using the other 


two it is only necessary to have a light hand. The craniograph 
is very exact, hut it only gives the outlines of the profile, and the 
situation of the auditory meatus. The stereograph represented hy 
Tig. 31 gives, on the contrary, all the visible details, as well as sdme 
inaccessible to the eye, and is apiplied to each of the five surfaces 


skull 


On the outlines 


Avhich it delineates we measure the straight lines, curves, and angles 


curves 


alone require a special instrument — the roulette milliinHriqiic. 
It is however recommended to take the projections, as much as 
possible, hi a direct manner. The first which M. Broca was con- 
cerned with, were made upon the part situated behind the basion, 
or posterior crcaniuni, and upon that in front of it. At that time 
he only made use of Blumenhach’s plane. ^ The head being placed 
on a small board graduated from before backwards and from behind 
forwards, commencing from a pin which passes through the occipital 
foramen, and is arrested at its anterior border, he placed a square 
on adevel with the nucha on the one hand and the alveolar border 
on the other, and read off the two distances indicated. He then 
took the same two projeoti^s on the profiles, obtained with the 
craniograph, hut takhig care to let fall a perpendicular from the 
supra-orhital point upon the alveo-condylean plane or line pre- 
viously traced, which gives the projection separately from the 
whole of the face in front of this point, and consequently allows of 
its being cut of from the proj ection of the entire head, or of that 
portion in frolit of the basion. He thus had three projections : one 
posterior for the posterior cranium, a middle one for the anterior 
cranium, and an anterior one for the face. * 

Each portion being then compared to the *total projection of 

* “ Sur les Projections de la T^te,” by Paul Broca, in “ Bull. Soc. 
d’Anthrop.,” vol. iii., 1862. 
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the head = 1000, he obtained the following proportions (see 

Fig. 32) : 


Europeans. Negroes. 


Projections of tte face t.« 64*8 

anterior cranium 409'9 

625*2 


f) 


a 


n 


posterior 


I) 


i « • 


A * • 


A • * 


137-6 

361’0 

5013 


A » I I • i 




I • • • • • 


Difference In -f or 
— in Negroes. 

+ 72-7 


48’9 

23'8 


M. Broca concludes from this: (1) That the face of the negro 
occupies the greater portion of the total length of the head — which 
no one disputes ; (2) That his anterior cranium is less developed 
than his posterior, relatively to that of the wliite ; (3) That his 
occipital foramen is situated more backwards in relation to the total 
proj ection of the head, but more forwards in relation to the cranium 
only. The negro, in other words, has, cceteris paribus^ the cerebral 
cranium less developed than the white, but its posterior portion is 
more developed than the anterior. It comes, therefore, within the 
occipital races of Gratiolet, and the European in his frontal races. 
M. Broca has established, besides, a basilar index (p. 263) which is 
the relation of the projection of the part anterior to the basion to 
the projection of the entire skuU. 

The auricular radii are only projections in the antero-posterior 
vertical plane of the skull ; their imaginary centre is situated in 
the middle of the line passing from one auditory meatus to the 
other. M. Broca sets them off uj)on his draAvings, made either with 
the craniograph or the stereograph (see Fig. 32). 

In the following table each radius bears the name of the cranio- 
metrical point at which it meets on the median line.* 


355 Paiisians. Negroes, 


Alveolar radius 

1 • 4 


... 99'0 

... 113-7 

Nasal „ 


• • i 

... 89*3 

. . . 95-7 

Snpra-orbital „ 

« * f 

* 

... 98*3 

... 103-0 

Bregmatic „ 

• • • 

f f 4 

... 111*6 

... 109-8 

Lambdoidal „ 

» • i 


... 104*6 

... 101-2 

Iniao ,, 

♦ • • 

4 « • 

... 76-9 

... 75-0 

Opisthiac ... 

• « • 

• • 4 

... 42*3 

... 42-6 


* See an article, " Snr lea Cranes Basques,” in Bull. Soc. d’Anthrop.,” 
Isb eeries; vol iv. p. 61, 1863. 
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These radii may also be taken in a direct manner with the instra- 
inent of Mr. Earnard Davis, a sort of frame wdiicli turns round the 
skull, having for its centre two steel pins, which are inserted in the 
auditory meati. The authors of “Crania Britannica” made use of 
it more particularly to take the three niaxiniuin radii — the frontal, 
the parietal, and the occipital, whatever the point in each bone on 



Pig. 82. — Profile taken with M: Broca’s craniogi’apb. 0, Auricular point, or centre of tlio 
auditory meatua ; 0 A, Auriculo-alveolar radius ; 0 13, Aurieulo-aupra-orbital radius ; 
0 c, AurihulO'breg^matic radius j Ot>, Auriculo-lambdoidcaii radius j O E, Auriculo- 
iniac radius; o F, AuidculO'OpistUiac I'adius; AS, Alveolo-condyloan line, or plane, 
giving tbe total projoction of tbc akuU ; 13 </, Perpendicular falling from tbe supra- 
- orbital iioiiit, and detaching the facial portion (A ff ) ; V r, Perpendicular passing 
through the baslon (I) and separating the cranial projectuui proper (8</) iiito two 
parts, one(r(/) projection of the anterior cranium, the other (8r)tbo projection of 
the posterior ; B A, Ophryo-alvoolar length of the face ; B y, ileight of the face. 


which that niaxininm might he. By .slightly modifying it we are 
able to take the three additional radii of Mr. Busk : namely’', the na.sal, 
at the nasal pjoint ; tlie alveolar or maxillary ; and the hreginatie 
or vertical ; and consequently all those of M. Broca, as well as the 
three of M. Ecker, meeting at the glabella, at the vertex, and at the 
maximum occipital point. M. Ecker has an instrnnient of his own 
for taking projections, which possesses all the advantages of that of 
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Mr. Davis, and allows the skull to be more accurately fixed in posi- 
tion according to the plane which may be preferred. In Germany 
a iDreferonce is given to Baer’s or Meckel’s plane. M. Ecker thus 
measures the projection of the anterior cranium with Relation to the 
auricular axis, and not, as we do, Avith relation to the basion. The 
following are some of the results obtained by Mr. Davis with regard 
to his three maximum auricular radii — the frontal, the parietal, and 
tlie occipital. We must not confound them with those of M. Broca, 
which go to particular points. All the subjects are males : 


21 English 

Frontal 

TIldiUB. 

119 

Parietal 

rudiuH. 

... 124 

OccipitiU 

racUu."). 

... 106 

9 Fins ... ... ... 

119 

... 122 

... 101 

17 Chinese 

116 

... 124 

... 106 

7 Esquimaux of Greenland 

127 

... 128 

... 107 

60 Negroes ... ... 

118 

... 123 

... 107 

18 Australians ... 

108 

... 116 

... 101 

9 Now Hebrideans ... 

116 

... 119 

... 104 

64 Kanakas (Sandwich Isles)... 

124 

... 127 

... 104 


The applications of the method of projections are infinite, such as : 
(a) The height of the auditory meatus above the alveolo-condylean 
plane, or, deducting the height of the condyles, the height above the 
basion ; (5) The projection of the superior border of the orbit with 
relation to its inferior border — in front in many of the Melanesians, 
behind as a general ride ; (c) The vertical or more or less oblicpie 
direction of the forehead ; (cl) The total height of the liead as ob- 
served on the living subject, or only that portion above the mouth ; 
(e) The height of the cheek-bones and their projection, whether for- 
wards or outwards ; {/) The different kinds of prognathism ; (y) The 
height of the inion, &c., not including the ordinary horizontal pro- 
jections of the head, the face and the anterior and posterior cranium. 

tinder all circumstances the process is the same, namely, that 
of the double scpiare; the methods alone vary, and are done 
impromptu. Two scpiares, graduated in centimetres and milli- 
metres, are essential : the larger consists of two pieces, one of 
which is graduated ; the other, being heavy, rests in equilibrium on 
the table : the smaller is the common one. 
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Suppose we want to talvc the height of a point with relation to 
the alveolo-condylean plane. Tlie skull being plaeod on this plane 
in it.s natural position, the larger sqirare is put upright on tire plane 
close to the point required. On its vertical portion, graduated so 
that zero corresponds to the alvcolo-condylcan plane, wo slide at a 
right angle the second scpiare, until- the sloping side of its point 
touches the point in question. We have then only to read off the 
height required. But without moving, the same operation gives 



Fig. 33.— Toplnard’s Oaiiiophove. A, Pedestal; B, Shelf; O, Sliding piece and steel 
blade; D, Sniall sqtnivc. The other is the large square. The apparatus is in position 
for measuring the height of the Hupra-orbital point, and its horizontal i^rojcctiou 
behind the alveolar point. 


the horizontal projection of the same iroint Avitli rcdation to any 
other spot that we desire at the periirhery of tlie skull. The 
vertical portion being placed npright, for example, in contact with 
the alveolar horder, the distance indicated on the smaller scpiare 
from the snpra-orbital point to this vertical portion, will he the 
horizontal projection of that point with relation to the alveolar 
point. 

Such is the object of the craniopliore, of our own invention, and 


common 


It consists of two pieces— a 



T 
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and a shelf — the two, when adjn-sted, being exactly 10 centimetres 
in height j the shelf sliding in a groove, so as to allow of its being 
lengthened and adapted for different-sized skulls, and at its 
extremity there is a steel blade, -which is inserted between the 
incisor teeth at the alveolar point. The large square has its zero 
placed at the height of 10 centiniMres, or rather it is graduated 
from the base for other purposes, but we reckon the zero at this 
height instead of ten. In this way, as seen in Tig. 33, the skull is 
isolated and placed in position, and the square may be readily 
applied at any part. 

We made use of this instrument 'ilrst for the vertical* projection 
of the entire head, or its maximum height, included between two 
liorizontal and parallel planes, tangent, the one to the inferior 
border of the lower jaw with its teeth, and in place, the other to 
the top of the head. This projection is that which gives the im- 
pression to the traveller when, on looking a person in the face, lie 
pronounces his head long or short. (The first column of the follow- 
ing table gives some examples of it.) But this impression is 
modified by the variable w-idth of the face, of which he must take 
account. The advantage of it is the obtaining by projection the 
relation of the maximum height of the face to its maximum or 
liizygomatic breadth. We j)roposo to call it Vindiee generale de la 
Ute osseuse : the second column expresses it. 


* tt 




Total projection of the head. Its width = 100, 

7 Esquimaux 


4 4 4 

198 ‘8 

l'18-7 

9 Chinese 


4 4 4 

196-2 

... ... 148’1 

5 Arabs ... ,,, 

• • • 

4 4 4 

196*2 

153-6 

5 Kaliira 

4 • « 

4 4 1 

195-8 

... ... ILl'l 

40 Malays 

4 4* 

4 4 4 

194*2 

l'12-9 

10 Negroes (various) 

« 4 f 

4 4 4 

190*7 

149 -5 

13 Bretons (Low) ... 

4 4 4 

4 4 4 

190*0 

146-7 

S Anstraliaua 

4 4 4 

4 4 4 

187-5 

148-0 

6 Alsatians 

4 4 4 

4 44 

186-0 

134-6 

10 Hottentots 

44 4 

#44 

182*3 

144-8 

3 Tasmanians ,,, 

• • 4 

4 44 

182*0 

1388 

3 Lapps ... 

• • 4 

4 4 4 

177*0 

124-6 

Presentation of a new 

craniopliore 

, an instrument for taking all the 


cranial. projeotions/* by Paul Topinard, in “Bull, Boc. d’Anthrop./’ 2nd 
series, vol. vii. p, 862^ 1872. 
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Tills shows— •(!) That Esquimaux, and the yellow races genomlly, 
have xmqiiestionahly the longest head j Lapps, iasinanian>s, and 
Hottentots the shortest. (2) That this length is greatest relatively 
to its bizygomatic Ijreadth in Arabs, and least again in Lapps. 
All the variations in the second column are readily understood. 
The Esquimaux liave descended in the scale because their face 
grows wide, as in all the yellow races, disproportionately to the 
elonj^ation of the head. The Arabs have ascended in tlie scale for 


narroxmess 


the white races. In our opinion this absolute height of the head, 
the jaw included, whether relatively to its breadth or not, is a 
craniometrical character of the highest importance, and the more 



Fio. 84.— Example of the straight 


high md projocting protiiberaneos. 


useful in that it is one of the indications which travellers are most 
inclined to note. It is not however included in the scale in the 
series of races, and is only characteristic by itself. Thus travellei's, 
when contrasting the KafSr with the Hottentot race, speak of the 
former as having a long and the latter a short head. So Australians 
are distinguished from Tasmanians, the former being classed among 
long heads, the latter among short heads. 

Another purpose fox which the craniopliore is used, is to deter- 
mine the degree of inclination of the forehead, or rather the 
situation of the frontal protuberances which form its culminating 
point. When Ave put aside the breadth of the forehead measurcnl 
l»y the two transverse diameters, the minimum and the Stephanie, 
and seek to take account of its r^ertical development on the median 
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line, we are sometimes struck with tlie difi’erence which it presents 

ill different races, which seem d priori at variaiice with prevailing 
'lotions. ^Vliat is termed a fine forehead — that is to say, straight 
or projecting — seems to be met with frequently among the negro 
races of Africa. M. Broca’s series of hTubians, so negroid when we 
look at the skull, is specially remarkable for the projection of the 
frontal protuberances. In this region there are many craniometrical 
elements to be taken into consideration ; but the prhicipal one, 
after the breadth, is the position of the tubers in relation to the 
glabella, which is its most sloping and its most anterior point. 
Almve it, the plane becomes vertical or oblique as far as the tubers, 
or Ijends round to reach the bregma, forming a more or less obtuse 
angle. Wlien it approaches a right angle, we have the straight 
forehead ; and when the angle is very obtuse, we have the receding 
forehead. It is this height of the tubers above the glabella, and 
their position more or less behind it, which we have taken with 
the double square. Its results are given in the following table. 
The first column indicates the height of the tubers ; the second, 
their horizontal distance behind the glabella ; the third, the relation 


of these two factors, the height bein|; 


100: the fourth, the same 


converted by trigonometrical calculation into an angle, the point 
of which is at the glabella, and which expresses the degree of 
obliqirity of the forehead as far as the tubers relatively to the 
horizontal : 


Vertical 

projection. 

Mill. 

43 Auvergniana 56-4 

20 Nubians ... .^. ... 29‘3 

42 Negroes of Africa ... 30'7 
28 Mongols and Chinese 30'6 


Horizontal 

projection. 

Relation, 

Angle. 

MiU. 

MiU. 


14*2 

25*2 ... 

75-07° 

... 

26*3 ... 

75-27 

8'5 

27-9 ... 

74-41 

13*8 ... 

42*8 ... 

66-83 


Whence it follows that the Auvergnians have the highest and most 
posterior frontal tubers, and the Nubians the lowest and most 
anterior. This circumstance accounts for the conformation of the 
forehead of the latter, which we should scarcely have expected. 
Trom the combmation of these two elements, as regards the relation 
of the horizontal to the vertical projection, the result is that the 
frontal tubers are in a measure more conformable to the cerebral 
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organ which they protect in the European than in the negro, and 
especially the Asiatic. The Asiatic, it is true, gains in Innadtli. 
what he loses in projection and in height, and is in consecpience 


above the negro. Craniometry thus confirms the prevailing 
oihnion that a well-developed forehead specially belongs to the 
white races aird is a mark of beauty. 

Moreover, the angular measurement exhibits this conformation 
still more strongly, showing the deficient forehead of tlio Mongols 
and Chinese. The contrast would he still more striking if the 
Anvergnians, our term of comparison, did not possess an enormous 
glahella, owing to which the inferior extremity of the frontal line 
is brought forward, and the angular aperture is diminished to their 



Fia 35,— Example of the receding forehead, with the bosses low and almost obliterated. 


prejudice ; while in the ymllow race.s, tlie 
obliterated, it is increased to their advantage. 


glahella being almost 


The measurement of prognathism i 


S i 



purpose to which 


the crauiophore is applied. 


Prognathism. 


Prognathism has always since the time of Prichard been under- 
stood to mean the elongation and prominence, or obliquity, 
of the jaws, common in the black races of Africa and Oceania, 
accidental in some Europeans. It is in profde that we at once 
recognise it, whether in the living subject or on the .skull. An 
imaginary perpendicular is let fall from the root or anterior spine 
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of the nose, and according as the portion in front is more or less 
considerable, so we say the subject is, or is not, prognathous. 
Nothing is more simple, and yet we meet with the term among 
authors in various acceptations. Some speak of the prognathism 
of the face, others of that of the jaws ; others go so far as to 
exclude all that portion of the face below the nares, taking in only 
tliat part of the maxilla between the root of the nose and the 
inferior nasal spine. Two expressions intended to he in opposition 
to that of prognathism have tended to complicate the question. 
Oblique teeth, they say, are prognathous j teeth in an upright 
position, orthognathous. So far so good ; hut the word has been 
transferred to tlie face, in whicli the profile line is never straight. 
The word “ opisthognathous,” which has been applied to those cases 
in which the line is inclined backwards, is still more objectionable. 
The various methods or processes which have been employed for 
measuring prognathism will enable us to form an idea of the dif- 
ference of opinion which has prevailed on the subject. We shall 
only mention the principal ones. 

1. The facial angle of Camper. It measures, incloed, the degree of olou. 
gation of the face, bat not very accurately, The angles of Cloquet, Geoffrey 
Saiut-Hilaire, and Cuvier are preferable in this respect, The angle of 
Jacqnart does not express it at all. 

2. The naso-basal angle of Welcker (see page 255). 

3. The same angle modified by M. Vogt, by its anterior side being pro- 
louged as far as the alveolar point. 

4'. The palatine and vomerian angles of Vogt. 

5. The relation of two lines proceeding from the basion, the one to the 
nasal the other to the sub-nasal point. This is M. Virchow's latest method 
(see page 255). 

6. The relation of two lines extending from the maximum occipital 
Iioint, one to the glabella the other to the alveolar point. This is the old 
German method. 

7. The relation of the facial radii of Mr. Busk, proceeding from the 
auditory meatus, or even of the auricular radii of M. Broca. 

8. The method employed by M. Broca for taking the projection of the 
face, and which is also applied to each of its parts (see page 271). 

9. The method of Lucas. In his drawing he lets fall a perpendicular 
from the naso-frontal suture on the hoi-izoiital line, slightly modified, of the 
Germans (passing straight through the imaginary axis of the zygomatic 
arch), and on this perpendicular, ordinates proceeding from the sub-nasal 
point, alveolar point, &o. The last two alone go directly to the mark ; they 



Chap, hi.] 


KINDS OP PKOGNATHISH. 


279 


rest oa the same principle— the necessity, in order to get at prognatliiam, of 
placing the head in its natural position, as it is in the Hriug subject ; they 
only clitfer as regards the horizontal plane. The table, page 267, will show 
which is to he preferred. 

10. The last ia our own method. It differs from that of M. Bx*ooa only 
from the fact that it is applied directly to the ahull, and takes account of 
the variations of the height of the face. It was by M. Brocade advice that 
we made use of it as regards this latter. The same horizontal projection 
will he weak in a high eknll, and very considerable in a low one. 


The following are the various kinds of prognathism which may 


be admitted i 


SuiJei’ior facial ... ... 


/ In its entirety. 

' Supei’iar maxillary. 
J Alveolo-sub-nnsal. 

^ Superior dental. 


Inferior facial J 

* „ maxillary. 

The teetli, being independent organs, sliould be excluded. Whether 
upright or oblique in both jaivs, or only in the upper, which is the 
rule, their arrangement is generally conformable to that of their 
sockets. Their special prognathism, if it really exists, has yet to 

form a subject for investigation. Of the prognatliism of the body 

% 

of the lower jaw we have already spoken. It remains for us to 
refer to the three otlier kinds. 

Each corresponds to the inclination, on tire alveolo-condylean 
plane, of a line extending from the alveolar point to one of the 
special points of the face, the sub-nasal, the nasal, or the sub-orbital. 
These lines represent the diagonal of a quadrilateral figure, the 
equal sides of which are the height or vertical projection of the 
region, and its antero -posterior length or horizontal projection. 
The relation of the latter to the former exp)re.sses tliis diagonal, 
or the projection of the region. It is thus that, in 1872, we spoke 
of the index of such or such prognathism ; but, acting upon 
M. Ei'oca’s advice, we have since thought that it ought to be 
converted by the trigonometrical method into an. angle at the 
alveolar point, which has the advantage of exhibiting in a direct 
manner the angle of inclination of the profile lines on the hori- 
srontal plane. Let us take an example of .sub-nasal prognathism. 
The skull is that of a Eamaciuan in the Sluseuin. and i.s the most 
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prognathous known. The height of the nasal spine or suh-nasai 
point above the horizontal plane is 20 inillim6tres ; the horizontal 
projection from the same point to the perpendicular line in coiitant 
with the alveolar border is 16 millimetres. The relation then of 


the latter to the former, or index, is 80, and the angle at the alveolar 
point according to the calculation, 51 '35°. 

PrognatliisTii . 

Facial * M axi 1 lary . 

Extreme individual variations 89*5° to G3 ’9° 87*1° to 62*5® 

f White races... 83'0 „ 77‘0 ... 81*5 ,, 75*2 

Average vanationa j Yellow „ 79*8 „ 74 ‘3 ... 77'0 „ 74*3 

(Black „ ... 79*7 „ 74'3 ... 77*3 „ 69*0 

14 Guanches ... ... ... 80*48° ... 79*80° 

350 Parisians) ... 'TO'OO ... 7.8T3 

76 Auvorgnians 78-21 ... 77'00 

9 Esquimau.^ ... 76-71 ... 75-31 

58 Negi'oes of West Africa ,,, 76-15 ... 78 32 

68 New Caledonians 75’48 ... 72'15 

7 Bosjesmans and Namaqnana 74-11 ... 69-00 

The first table has reference to prognathism of the face (tipper) 
in its entirety, and to prognathism of the maxilla, also in its 
entirety. The extreme variations observed in about 1500 skulls, 
the limit of the averages in about 60 of all race.s, and some 
examples of these averages, have been recorded. We refer the 
reader to our treatise for a separate description of prognathism of the 
nasal region, of which M. Virchow has made measurements, though 
it possesses but little interest.* 

The results have not answered our expectations respecting these 
two kinds of prognathism. Anthropologists have been wrong, up 
to the present time, in giving so much importance to the projection 
of the whole maxiUa, or of the whole face. Craniometi^ proves 
that the imaginative method was an en-oneous one. The variations 
are frequently determined by anatomical considerations foreign to 
the character sought for. There is no fixedness of result in one and 
the same series, and most flagrant contradictions are met with be- 
tween averages in contiguous races. There is, however, a certain 


* “Dee Divorses EspSces de Prognafcliisme,” by Paul Topinard, in “Re-roe 
d’Antbrop.,” vols. i. and ii,, 1872 and 1873. 
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conformity with usually-received notions in the general distribution 
of their angles, which arises from the part wldcli the particular 
prognathism of the sub-nasal region hears in the general prognathisni 


of the face or of the maxilla. 


Prognathism of the face is to he 

That of the 


altogether discarded as an important character, 
maxilla, as a whole, occasionally gives us some information. 


Tnie Prognathism. 

We must consider alveolo-sub-nasal prognathism in an entirely 
different way, affecting as it does both the portion of the maxilla 
subjacent to the nasal .spine which corresponds to the palatine arcli, 
and that next to it in which the alveoli are situated. It is to it 
that the term prognathism should he strictly confined. It is to this 
suh-nasal region that we must look when endeavouring to find out 
the source whence a skull has been derived. It furnishes of 
itself the differential character of the various races of mankind. 
Subjoined are examples of this. 


TRUE OR SUB-NASAL PROGNATHISM, 




Individual variations, niaximum and mininuiHi 89° to 51*3' 


White races .. 


Average variations j Yellow 

Black 






I i 


ft ft 


14 Guanches 
16 Corsicans 
23 Gauls... 

14 Caverne cle I'Honime ^lorfc 
350 Parisians 


t ft « 


• • ft 


» # ft 


» « • 


ft ft ft 


ft ft t 


f • 


I ft 


• ft 


♦ • ♦ 


• ft • 


• ft • 


10 Toulonsians . , . 

76 Auvei'gnians 

42 Merovingians 
7 Fine and Estlioniana 
6 Tasmanians ... 

10 Tahitians 
14 Chinese 
10 Esquimaux ... 

45 


ft ft ft 


ft ft ft 


ft ft ft 


ft ft • 


ft •• 


ft 


ft ft • 


• ft 


ft ft 


ft ft 


ft I 


ft ft 


ft • 




ft ft 


ft ft 


alays 

66 New Caledonians ... 

11 Anstraliana 

62 Negroes of West Africa 
7 Namaquans and Bo.9jesnians 


ft ft 


ft ft 


• ft ft 


» ft 


• ft ft 


ft I ft 


ft ft ft 


I ft ft 


ft ft ft 


ft ft ft 


ft ft I 


ft ft ft 


t ft ft 


I ft • 


ft ft ft 


ft ft 9 


ft ft« 


ft ft ft 




• ft 9 


ftftt 


ft ft f 


I ft ft 


... 82 „ 76-5 
... 76 „ 68-5 
69 ,1 59'5 
81 '3 4° 


ft ft ft 


t ft ft 


ft ft ft 


ft ft ft 


ft I ft 


ft ft ft 


I ft ft 


ft ft ft 


ft ft ft 


ft I ft 


t ft I 


ft ft ft 


ft 49 


ft* ft 


i ft ft 


ft ft I 


ft ft ft 


« ft ft 


81-28 

80-87 

79-77 

78-13 

78-50 

77-18 

76-54 

76-53 

76-28 

75-00 

72-00 

71-46 

69-49 

69-87 

68-24 

66-91 

59-58 
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We gather from this— (fl) That the angle of prognathism never 
reaches a right angle , the suh-iiasal line is always more or less 
inclined on the natural plane of the base of the skull, consequently 
neither orthognathism nor opisthognathism has any existence. 
(&) All races, all individuals are prognathous, the difference be- 
tween them being only in degree, (c) The races of Europe are 
slightly so, the yellow races and Polynesians much more so, the 
negro races more still, (d) The least prognathous of Europe are 
the inhabitants of the Polished Stone period — the G-auls, Corsicans, 
and Giianchesj the most prognathous, the Einno-Esthonians. 
(e) At the Merovingian period prognathism increased among the 
higher classes, and diminished subsequently. (/) Among the yellow 
races, prognathism appears to be less in the Mongols of the W est ; it 
increases in the Chinese and Esquimaux, and attains its maximum 
in Malays, (g) The Polynesians of purest blood, and (we hardly 
venture to say) the Tasmanians which w© have measured come 
nearer to the white races in this respect than the yellow races of the 
East, or the negro races of Africa, (h) The negroes of the east 
coast of Africa are less prognathous than those of the west ; the 
negroes of Oceania less than the negi-oes of Africa : the purest 
Hottentots reach the highest maximum of the whole human race. 


Sotting aside the Finno-Esthonians and some Mongols of the 
East, the difference between the W'hite and yellow races is very 
great ; there is an insensible transition, on the contrary, from the 
latter to negroes. Taking the word in its ordinary sense, we may 
say that the white races are never prognathous, and that the yellow 
and black races are so in various degrees. In all the races, how- 
ever, there are exceptions. There are negroes as little prognathous 
as whites, as shown in a Bamhari’a skull, and whites excessively 
prognathous, as seen in the skull of Lemaire the assassin ; but in 
our opinion these are cases of atavism or of hyhridity, and some- 
times cases of disease. In fine, alveolo-suh-nasal prognathism is 
one of the best craniological characteristics. Before concluding our 
remarks on projections, we wordd say a word respecting the re- 
searches of M. Assdzat.on the general proportions of the face. Ho has 
studied — (a) The relation of its heiglit, or rather of a perpendicular 
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let fall from the nasal spine, or root of the nose, on the alveolo- 
condylean plane — its maximum or bizygomatic breadth, (b) The 
area of the median and anterior triangle included between the nasal 
point, the alveolar point, and the point where the basion i,s projected 
on the alveolO'Condylean plane. The facial height which we 
adopjt varies, in the first place, as to its absolute measurements, 
from 77 millimetres in Esq^uiinaux to 61 in Tasmanian.?, which 
iu.gtifie3 the impression which the skull of each of these give.?. The 
same height, compared to its maximum breadth satisfactoril}’- show.s 
that Basques liave the longest face, and Lapps the shorte.st. But 
in every question of this kind there are two factors, and it i.s well 
to observe that in Bascpies the diminution of the transverse 
diameter plays the principal part. (See p. 253.) The study of 
the area of the triangle is equally instructive ; there i.s no need of 
explanation, the figures speak for themselves. In Esquimairx the 
surface is 28 per cent, larger than in Lapps, wliich is an additional 
characteri.stio to those which already separate these two races 
formerly included under one and the same name, In Anvergnians 
it is 15 per cent, larger than in Merovingians, and 11 per cent, 
more than in Basques; which tends to distinguish our ancient 
Celtic race horn the other indigenous races of France. 


Craniomdf ical Angles. 

Craniometrical angles are obtained in the same way as pro- 
jections, in two ways ; either directly with the assistance of par- 
ticular instruments, or on geometrical drawings by means of the 
protractor. There is a third, which is indirect — the trigonometrical 
method, of which M. Broca has given forraulte for certain cases ; as 
the hiorbital angle, the parietal angle of M. de Quatrefages, the angle 
of prognathism of which we have just spoken, tlie angle which is 
formed by the prolongation of the two sides of the superior cranial 
trapezium of M. Welcker, -which unite the parietal to the frontal 
eminences.* The angle of Dauhenton, having its point at the opis- 


* Sur le Plan Horizontal de la TSte, et but la Meth'ode Trigonom^tx'ique, 
hj Panl Broca. Paris, 1873. 
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thion, and for its sides the plane of the prolonged occipital foramen, 
and the line going from the oj^isthion to the level of the inferior 
orbital border, is the most ancient known. It has been described at 
page 53, as well as the two other occipital angles, the one to the 
opisthion and the other to the basion, which M. Broca has added 
to it. All tliree are taken almost at one operation, with the 
occipital goniometer, with the arc in the position as represented in. 

Fig. 6. 

The centre of the dial Ijeing fixed at the opisthion by a little 
pin, the index-needle is applied first on the anterior measuring 
point {jpoint da rephre) of the line of Danbenton, and then on 
that of the lino which M. Broca prefers — viz. the nasal point. 
Two angles are thus indicated which can he read off. The centre 
being then carried forward upon the basion, and the needle placed 
at the nasal point, we get the third or basilar angle. 

In the generality of cases, the angle of Danbenton is positive 
( 4 - ) ; that is to say the prolongation of the occipital foramen ends 
at the face above the line which unites the inferior border of the 
two orbits. More rarely it is negative ( - ), which Danbenton had 
not noticed ; that is to say the prolongation of the foramen ends 
above the inferior border of the orbits. The second occipital angle 
of Broca is always positive ; once only has the basilar angle been 

found negative. 

The variations observed in the races of Mankind -with regard to 
the angle of Danbenton are from - 16 degrees in an Anvergnian to 

19 in a Hottentot j but M. Broca has found that in the majority 
of cases above - 1 2 degrees, the skiiU was affected with the plastic 
deformation described by Mr. B. Davis, and he thinks that this 
4.19 is a mistake of from one to two degrees, so that the physiolo- 
gical deviation between the extremes of this angle should he about 
29 degrees. The - 3 which Danbenton attributed to Man in 
general is far from being settled. These variations are due to the 
influence of race, and average from - 1-50° in Auvergnians to- 
+ 9‘34° in Kuhians. 


In M. Broca’s table aU the races of Europe are grouped at the 


top from - T52° to + 2 '05°, while the last three races at the 



CtiAP. Ill,] 


BASILAE ANGLE OP BROCA. 


285 


bottom from + 7 ’88'" to + 9 ■34° are negroes. AVlience the con- 
clusion that tlie lowering of the plane of the occipital foramen, 
which increases tlie angle of Daubenton, constitutes a mark of 
inferiority • and this conclusion is confirmed by the angle of 
-f- 11 '37° obtained in four microcephali, 


and these stiU stronger 
than any we have described in the mammalian series. (See page 
56.) Some races, as that of the Tasmanian.s, are far removed from 
this reckoning ; but in other respects have Ave not already seen this 
singular race separated from the negro group in Avhich, from their 
Avoolly hair and black skin, they had been included 1 In reference 
to the angle of Daubenton, the conclusion rve have come to is this : 
that the character which it expresses, in sifite of its value, is out of 
the series. Like the form of the head, the orbital index, or the 
facial angle, it has no regular gradati(jn, and is rather favourable to 
the monogenistic theory. The dimensions of the occipital and 
basilar angles of Broca similarly vary. The averages of the occi- 
pital are from + 10‘33° in Auvergnians to - 20-12° in Nubians ; 
and of the basiliax from + 14-36° in Slava of Austria to - 26 ■32'° 
in Nubians also ; the minimum and maximum individual dimen- 
sions of the basilar being from - 2 m an Auvergnian to + 37 in a 
W est African. In order not to be tediously prolix, we shall con- 
fine ourselves to some examples of the angle of Daubenton and of 
the basilar angle of Broca. 




Anglo of 

Biisilar 



Daulienton. 

angle. 

60 Basques (Spanish) 

• i i 

... - 1-52° ... 

15*29° 

88 Auyerguiana 

• 9 « 

... — 1-50 

14*72 

62 Bretons (Low) 

• • « 

... " 0-80 ... 

16*02 

124 Parisians of the 19th century 

... - 017 ... 

17*39 

114 „ „ 12th 

i} 

... "f" 1*4L ,,, 

17*59 

6 Tasmanians 

• • * 

... 4- 2'58 ... 

16*43 

11 Mongols w. ... 


... 4 2-72 ... 

20*09 

29 Chinese 

$04 

... 4 5'86 ... 

24*51 

14 Esquimaux 

4 4 * 

4 8'63 

24*42 

13 Hottentots 

$ 4 4 

... 4" 0*54 

21*67 

9 Australians 

* • I 

... 4- 6*87 ... 

21*42 

61 New Caledonians 

• • 1 

... 4 7*88 ... 

23*58 

44 Negroes (W'eatern) 

$49 

4 8*47 

25-97 

22 Nubians 

444 

... 4 9*34 

26*32 
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F^IAL ANGLE OF JACQUART. 

The facial angle had its origin subsequently to that of Daubenton. 
We have seen (page 41 and Fig. 4) that there are foiu- varieties of 
it: (1) The original angle of Camper, the vertex of "which varies, is 
often vertical, and ahrays on the prolonged horizontal line of 
Camper; (2) The angle of Jacquart, the vertex of which is at the 
nasal spine ; (3) The angle of Cloquet, the vertex of which is at the 
alveolar border ; and (4) The angle of Geoffroy Saint-TIilaire and 
Cuvier, the vertex of Avhich is at the centre of the incisors. We 
have shown that all liave for their posterior point the auditory 
meatus, or rather a virtual point in the middle of the biauricular 
line, and for the superior tlie culminant point of the forehead, 
which is almost always the glabella, or the place of convergence of 
the two superciliary arches. We may remark that this latter point, 
is a bad one, and that the bulgings of the glabella and of the 
arches occasioned by the development of the frontal sinuses are to- 
be avoided. For the comparison of Man with animals we prefer 

I 

the angle of Cloquet, modilied according to circumstances. For 
the comparison of the human races we are of the same opinion, 
but measurements of them to any extent have not yet been 
made. 

The following table, extracted from No. 11 in our treatise upon the 
facial angles, has reference to the angle of Jacquart taken in two 
ways only : the ordinary one at the glabella ; the other higher up, 
generally at the supra-orbital point, in order to avoid the glabella 
or superciliary projection. M. Broca calls the latter angle the> 
ophryo-spinal. 


PACIAI, ANflliR op JACQUABT. 


Mcb. 


Glabolltt. 

Sup. -orb. point. Difference, 

3 Auvergnians... 

4 

81*25° 

... 75-ir ... 

6-14° 

28 Bretons fLow) 

Iff 

78'-13 

... 76-81 ... 

1-62 

36 Gallo-Bretons 

« 4 4 

77-12 

... 74-42 ... 

2-70 

29 Basques (French) 

• 4 4 

78-24 

... 75-41' ... 

2-83 

42 „ (Spanish) 

• • 4 

77-36 

... 75-18 ... 

2-18 

13 Esquimaux . . , 

1 4 4 

76-32 

... 74-43 ... 

1-89 

28 Glhneae 

V « > 

76-94 

... 72-37 ... 

3-47 

86 Malays 

4 44 

75-64 

... 74-12 ... 

1-52 

130 Negroes of Africa 

441 

75-03 

... 74-81 ... 

0-22 

69 New Caledonians 

4 44 

74-73 

... 72-39 ... 

2-34 
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FACIAL ANGLE OF JACQUART. 


Women. 

Glabellfi. 

Sup. 

-orb, point. 

Difference. 

38 Anvergiiians ... 

78-00^ 


7602° . 


25 Bretons (Low) 

74-56 


75;52 . 

. 1'04 

23 Gallo-Bretons 

76-08 


75-51 . 

. 0‘57* 

19 Basques (French) ... 

76-35 


71-94 . 

. 1*44 

17 ), (Spanish) ... 

77-89 


76-84 . 

. 1-05 

4 Chinese 

73-66 


72-36 , 

. 1*30 

5 Malays 

71-3 1. 


73-96 . 

. 038 

62 Megressea of Africa 

75-73 


75-08 „ 

. 0*63 

23 New Caleclouians 

75-29 


74-21 „ 

. 1‘08 


The individual limits of. tlie first angle vary in these series from 
87‘2° to 66‘2°, which leaves a certain margin for the distribution of 
races; but their averages are not more than from'79'5 in the 
Auvergnians of both sexes to 74-4 in a special series of negroes of 
Cape de Verd. Looking only at tire two great divisions, the general 
averages fall to 77'6 in the 587 individuals of the wliite race, 75 '6 
in the 140 of the yellow, 75'2 in the 118 of the negro race of 
Oceania, and 75'0 in the 90 of the negro races of Africa — the dif- 
ference in this case not being more than two degrees. If we take 
the second angle — that is to say making allowance for the pro- 
jection of the glaheUa or the superciliary ridges — the interval is not 
more favourable. In the averages of the aeries it was nine degrees 
in men and 4'3° in women; at the present time it is 2’7“ in the 
former and 2'4° in the latter. Whence we come to the conclusion 


that the true angle of Jacqnart, as well as his modified angle, may 
be useful for the differentiation of individuals, but they are not so 
for that of races. The facial angle.s, moreover, do not measure the 
relation of the development of the cranium and face, as was once 
thought, but the obliquity of the line of profile of the face; Ave 
must then prolong this line as far as the alveolar border, and not 
conclude it at the nasal spine. We must consecpiently await the 
results which the angle of Cloquet gives according to race. The 
angle of Jacqnart is taken dhectly with the goniometer of that 
name, that of Camper with the goniometer of Morton, and that of 
Jules Cloquet with the median goniometer of M. Broca; all on 
plans by orthogonal projection. 
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The parietal angle, which will now engage our attention,* was 
devised hy M. de Quatrefages with a view to controvert two state- 
ments of Blmrionhach and Prichard, and is taken with the instru- 
ment represented at Fig. 36. When we carry two lines {S Z, 
Fig. 29) across the extremities of the transverse maximum, or 
hizygoinatie diameter of the face, and the extremities of tlie maxi- 
mum transverse frontal diameter, which in that case is commonly 
looked upon as identical ^vith the transverse Stephanie, these lines 
generally meet either at a variable point at a distance above the 
head, are parallel, or meet at a point bedow. In the first case the 
angle is positive ; this is the pyramidal angle of Prichard ; in the 
second there is none ; in the third the angle i.s negative. When 

A 

the angle is positive, the zygomatic arches are called phenozygous 
that is to say, visililo by the norma vartkalis method of Bluinen- 
hach ,• when negative, tlie arches are cryptozygous, or concealed. 

The follorving table shows the maximum and minimum, and the 
means hi some of the human series : 


26 Auvergniaus 

Averages. 

... - 1 - 2'5“ ... 

Variations, 

- 5° to -f- 8® 

10 Roumanians 


+ 8-0 ... 

- 0*6 

n 

+ 18 

10 Ghmuches ... 

• • • 

+ lO’i ... 

4 5 


+ 11 

10 Lappa 

• « * 

-h 5*5 ... 

- 3 


+ 15 

13 Esquimaux 

* • « 

-M5‘7 ... 

4 4 


+ 23'5 

12 Cliinese ... 


4- 11-2 ... 

4 4 

}i 

+ 19 

10 Mongols 

« ♦ 4 

-f- 10*1 ... 

4 5 


+ 17 

6 Usbecka 

• • • ., 

4- 8*0 ... 

^ 6 


4 18 

4 Tehuelchas 

♦ 4 4 

4- 11*6 ... 

4 6 


4 16 

10 Negroes of Africa... 

% • 4 

+ 7*0 ... 

4 2 


4 13 

13 New Caledonians ... 

4 4 4 

+ 20-3 ... 

416 


4 30 


From these data it follows — (a) That the individual limits of the 
parietal angle vary from - 5 to -h 30, and the means in races the 
most divergent from +2-5 to 20-3; {b) That the angles from 
35 to 39 degrees, represented in the figures which accompany 
Prichard's description, and which led him to give the title of 
pyramidal to the Mongolian skull, are never seen; (c) That the 


TAGadmiie des Sciences,” meeting of April 25, 1858. 
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most oval skull, to use liis own expression, that in -vyliicli tlie 
zygomatie arclie.s are tlie most visible by the method of Bhnnen- 
bach, is met -with among the negroes of Oceania, and not among 
Mongols j {d) That inversely, the ino.st negative angle — viz. that in 
wliich the zygomatic arches are the least projecting— is noticed 
among Auvergnians, Lapps, and African negroe.s. 



Fig. 36*— Parietal g'onlometer of M. do Qiiatrefages, The branches A and B ought to 
touch the coronal suture. They show, notwithstanding, that if prolonged they would 
meet below the skuU—the angle would be negative. 


This angle is the resultant of two frequently contradictory con 


VIZ, 


swelling of the temples af^the fronto-parietal suture. In default 


instrument 


mrcT 


the 


u 
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Anvergnians liave scarcely any parietal angle, and occasionally a 
negative one, because their bracliycephalic character is associated 
with a feeble widening of the cheek-bones and zygomatic arches. 
The blew Caledonians, on the contrary, have a very acute angle, 
because in them a considerable dolicliocephalism is accompanied by 
a wide separation of the cheek-bones. If the true Mongols and 
U.sbecks have a less angle than the Esquimaux, the breadth of the 
cheek-bones being the same, it is because the former are brachy- 
cephalic and the latter dolichocephalic. Another thing we deduce 
from this table is, that the angle in the adult is always, with but 
few exception, s, positive. In the child, on the contrary, it is con- 
stantly negative ] the younger it is, the more so. The following 
figures show this ; 


2 oliilck-eu of 15 to 16 years of age 


3 
2 

4. „ 

1 child 


}J 


n 




6 




8 


fi 


II 


11 ^ ^ )l l> 

„ 16 „ 18 montlis old 

4 


Ji 


}> 


• > 


f • 


• » 




a • 


i-ff 

15-8 

160 

21-7 

24-0 


at a certain age being given, any 


From other examples, and even from one of those which have 
swelled the second of these averages, we are led to think that the 
parietal angle would afford a means of recognising anterior hydro- 
cephalus. The usual mean 
considerable deviation from it would be its index. 

It has surprised us to see pathological cases in which, while the 
zygomatic arches still preserved their normal breadth, the anterior 
cranium was prominent or depressed. It will he noticed in the 
subjoined table that the variations are similar to those which 
age and the form of the head ought to produce according to the 
foregoing opinions. We have also given some measurements taken 
upon anthropoid apes j here again the principle with regard to age 
is confirmed in the case of the young orang. 




« • i 




• ft 


• f I 


« f t 


4 hydrocephalij adults 
2 miorocepliali, „ 

2 „ „ (brachycepbalic) 

1 microcepbaluBj 7 years of age 

2 scapbocepbali 


• tt 


1 1 • 


- 31 ' 9 “ 
+ 33-0 
+ 21 '0 

- 2-0 
+ 13 0 


• t « 


• ft 
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1 young orang 
1 adult oraug 
4 
1 


» « i 


• • a 


„ gorillas 
,j chimpanzee 


« • a 


Til 


I • • 


a « a 


I a « 


I p a 


• « • 


• p a 


> p a 


p I « 


# I a 


* * • 


< p a 


t aa 


I « a 


p • • 


I p I 


+ W'O 
+ 90-5 
+ 77-0 
+ 63 0 


In a word, the parietal angle of M. de Qiiatrefages affords an excel- 
lent character for craniometrical study, but it has no part in the 
series, and contradicts the views put forth hy Blumenhach and 
Pricharci The auricidar angles, of which we have already spoken 
(page 271), having their vertex on the biauricular vertex, and crossed 
hy the radii going from this axis to particular points of the head, 
as taken with the craniograph, have given rise to the following 


arrangement of M. Broca : 


335 

Parisians. 


60 

asquos, 


Facial angle : arc passing from the supra- j ^ 
orbital to the alveolar point ( 


• • p 


49' 6= 


* t 4 


34 

Negi-oea. 

462 ° 


Frontal angle ; arc passing from the 
supra-orbital point to the bregma 
Parietal angle 
Total occipital angle 


66-4 

60*9 
71-2 

Frontal angle in hundredths of the total 
cranial angle ! the arc from the supra- [ 29*9 
orbital point to the opiefchion 


» » # 


% ♦ • 


• » » 


* * 4 






4 • • 


« • • 


* ¥ I 


• « $ 


54-2 

64-4 

73*0 


• « • 


» 4 • 




641 

663 

722 


t « I 


28‘3 


4 » • 


27'9 


» • • 


• * • 


This comparison shows the share of development which each 
portion of the head takes. We see that the frontal region is larger 
in the Parisians than in the Basqnes, and less in the negroes. It 
appears d prion that the face of Parisians is larger, but it must 
he remembered that the face in the negro is developed in leugth, 
which, instead of increasing, diminishes the angle. 

The angle of prognathism has been already described. There are 
besides! (a) The metafacial angle of Serres, which the pterygoid 
processes form vsdth the base of the skull. It seems to us to vary 
with the prognathism, hut not very much, (b) The corono-facial 
angle of Gratiolet, formed hy the meeting of the plane passing 
across the coronal suture of both sides and the facial line of 
Camper, (c) The naso-hasal angle, described at page 255. (d) The 


“Sur lea Orfl^nea Basques de Zaraus,” in “Mem. d'Anthrop.,” by Paul 
Broca, vol. ii. p. 28. 

U 2 
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sphenoidal angle of Welcker. (e) The angle of Barclay. (/) The 
cranio-facial angle of Huxley, which differs somewhat from the 
eranio-facial angle of Eeker, &c. It has heen a matter of 
dispute as to the naso-hasilar line, as well as to the chord (H B, 
Fig. 37), measuring the extent of hiflection which the Bodies of the 
cranial vertehim describe, from the basion where they commence to 
the naso-frontal sutiu’e looked upon as their termination. This 
inflection is divided, in reality, into two parts ; viz. a line, B S,, 



Fis. 37. — Median section of the aknll. NB, Naao-basilar line; NS and SB, The two 
sides of the sphenoidal angle ; 9, Ephippium, vertex of the angle where the point of the 
sphenoidal crochet, which ia seen in position, ought to touch* 


proceeding from the basion to the transverse ridge, which, in the 
interior of the skull, .separates the seUa turcica from the optic 
groove, and a line, S H, passing from this point to the naso-frontal 
suture ; the obtuse angle which they make looking from below and 
in front is tbe sphenoidal angle or ephippium. If from this paint 
a circle is described, all which is above and heliind belongs to the 
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cranium 


all below and in front to the face — Whence its interest 


iSubjoined are the measurements published by M. Welcker : 


30 Germans (men) 

* * • 

• * f 

• ^4 

... 

30 „ (women) ... 

• it 

4 4 4 

i • ♦ 

... 138 

10 cliildren from 10 to 15 years of age 

• • • 

... 137 

6 new-born infants ... 

» • « 

• 4 « 

• *t 

, . . 141 

6 negroes 

• • • 

• 4 4 

• 

4 4 • 

. . . 114 

1 cliimpanzee ... 

« • « 

« • « 

4 4 * 

... 119 

1 orang (old) ... 

• • • 


4 4 4 

... 174 

1 ,, (adult) 

• • « 

■ • 4 

4 4 4 

... 172 

1 >• (young) 

• • i 

> • • 

4 4 4 

... 155 

1 maimon 

• • • 

4 4 4 

4 4 4 

... 170 

1 sagoiiin (adult) 

« ♦ 4 

4 4 4 

4 4 4 

... 174 

1 (new-born).,. 

• • • 

4*4 

4 4 4 

... 140 

1 „ (old} 

• 4 « 

4 4 4 

t 4 1 

... 180 


Looking only at the adults in this table, it appears that the angle 
is less in tlie white, more open in the negro, more still iu the orang, 
and that 'it increases stOl more in a pithecian ; which means that 

I 

a small face, and reciprocally a large cranium, are the characteristic 
of superiority in the scale of Primates. But when we take the 
various ages into consideration matters present themselves in a 
different light. The sphenoidal angle is relatively a Httle larger in 
infancy than in adult age, and notably smaller in monkeys, which 
in accordance with M. "Welcker’s statement tliat iu Man the 


is 


cerebral cavity at birth is less, relatively to its maximum volume, 
tlian at full age,* but that this cavity grows much more rapidly 
(see page 131). 

It has been asked what relation there is between the sphenoidal 
angle, that is to say the straight and curved portion of the body 
of the cranial vertebrm, and prognathism. M. Virchow asserts that 
it diminishes when the latter increases. M. Welcker says the 
reverse. M. Lucie considers that they have no relation to each 
other. The same comparison has been made with the naso-basaJ 
angle, but improperly so, thi.s only measuring a very small part of 
prognathism, and that the least important part, which we have 
called the nasal or supra-maxillary, 

* ** Memoire surles Microcephales,” by Carl Vogt, Geueva, 1867- 



234 


ANGLE OF THE CONDYLES. 


[Ohap. III. 


The sphenoidal angle is very ohj ectionahle, inasmuch as it can 
only he measured on a section, and necessitates the skull being 
divided, M. Broca has, to a certain extent, met the objection by 
his proceeding -with the sphenoidal crochet, shown at Fig. 37, and 
one which he has recently successfully carried out. * Under the rather 
inapt title of the angle of the condyles, M. Ecker miderstands the 
obtuse angle, open above and behind, that the plane of the occipital 
foramen forms with the plane of the basilar groove, or clivus, t It 
varies from 100 to 125 degrees in negroes, and from 117 to 140 in 
whites j the mean being 113 ’5 in the former, and 128‘2 in the 
latter. The difference, therefore, is so remarkable that this measure- 
ment ought to be maintained. It arises, according to the author, 
from the fact that the plane of the occipital foramen is lowered at 
its anterior border, as M. Broca has shown by the help of hiS' 
occipital angles. But the strange part of it is — and it is not the 
first time that we have mot with things of this kind — that this 
angle in anthropoids more nearly approaches that of the white than 
that of the black. It was 120 degrees in a young orang, 122 in a 
gorilla, and 128 in an old orang. Its diminution in negroes is not 
due, therefore, to the lowering of the occipital foramen, inasmuch 
as the latter is lower still in anthropoids. The variations of the 
angle of Ecker are depenchmt then on the inclination of the basilar 
groove. 

Special Systems. 

Under the title of special systems several topics might be con- 
sidered which have not been noticed in the foregoing chapters. 
We shall only mention two of them — endometry and endoscopy. 

If we attach importance to the external configuration of the 
skull, how much more should we do so to its interior or endocrane ? 
M. Broca, having laid down certain rules for the measurement of 
the capacity of the cerebral cavity, proceeded without delay to 

* See “Dict.Encyol.cles Sciences Medicales,” article "Angles Cephaliques,” 
by M. Bertillou, 18G6. 

t “Ueber die Vorsohiedene Krummung des Scbadelrohres nnd iiber dio' 
Stellting des Scbiidela auf der WirbeMiile boim Neger und beina Europseer/^ 
J)y M. A. Ecker, in Arch, fur Atitbrop.,” vol. iv. 
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study its form and configuration in detail For tins purpose lie 
iuventecl a series of instruments for measuring its diameter, for 
tracing its outlines, for making di'awing.s, and lastly, for looking 
directly into it. Its results have not yet been tliorougbly arrived 
at. As an example of what we may look for, we shall give the 
measurements of the trapezium and the surfaee included between 
the two optic foramina, and the two internal auditory foramma : 


Caucasian 

typo. 


Mongolian 

type. 


Eth iopian 

type. 


Millimetres. Millimetres. Millimtstres, 


Biopbic distanoe 
Biacoustio distance 


4 « 4 


• ft 


i 4 4 


4 4 4 


4 4 4 


* I « 


lougatiou of the two other i 
Surface of the trapeziiun ... 


4 • 0 


Among the details, of which an impression has been taken across 
the occipital foramen, we may note the ethmoidal fossa, the form 
and depth of which correspond to the projection of the beak of 
the encephalon, which is more developed in the inferior races, less 
so in the higher. 

The cranial net of M. "Weleker, a system of triangnlation of the 
external surface of the cranial ovoid, exclusive of the face, has not 
given results worthy of being recorded. It consists of — (a) A superior 
cranial q^uadi'ilateral, included between the parietal and frontal pro- 
tuberances ; (b) A frontal quadrilateral, smaller, included between 
the frontal protuberances and the line uniting the external 
orbital processes of the frontal; (c) An inferior cpiadrilateral, the 
anterior side of which is formed hy that line, and the posterior 
by the line going from the point of one mastoid process to the 
other ; (d) A triangle having this latter line for a base, and the 
inion for its apex. A triangle with its apex still at the iuion, but 
its base on the line of the two parietal protuberances, terminates 
the circle of the figures in pairs. Two quadrilateral and two 
lateral triangles complete the entire system. It is useless to 
proceed farther. 

The system of Ihering is applied to the method of projections. 
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The author seems to have had a strong feeling against the doctrine 
of Oken on the vertebral constitution of the cranium, and in favour 
of that of Gegen'bauer, maintaining that the cranium is formed in 
a manner independently of the vertebral column. There are no 
anatomical points, he says, upon which one can rely j that it is 
useless to search for the relations of the different portions of the 
cranium ; and that it can only he measuxed as a whole, with the 
aid of maximum, and reciprocally perpendicular, lines. M. Ihering 
has consequently invented an ajjparatus for taking these maxima 
of height, breadth, and length, the skull being in its natural 
iittitiide. But here M. Ihering sets the rule he has laid dow at 
defiance, and has recourse to anatomical points. In order to place 
the skuU in proper position, he adopts, as a fundamental line, 
the line of Meckel, going from the centre of the auditory meatus 
to the inferior border of the orbit. How this line, by which 
everyone is guided, is raised eight degrees in relation to the axis 
of the orbital cavities, or to that of vision, in order to give the 
skull the most appropriate attitude. In the norma verMaalis, to 
which it gives rise, the most prognathous skulls become orthog- 
nathoua. Moreover, M. Ihering has partly given up his system : 
in tlie table of measurements which he propounded at the Dresden 
Congress in 1874 he becomes quite eclectic. 


The system of Anteline allows, with the aid of 


special 


cepl lalometer, which is unfortunately very costly, of our determining 
with great exactness the reciprocal position of aU the external 
points of the skuU, and the distance from these points to the 
centre of the hiaurieular axis. Designed for use on the living 
subject, M. BartiHon has modified it so as to adapt it to the skull. 
For his description of it we refer the reader to the first volume of 
the “ Memoires de la Socidtd d’Anthropologie,” and for examples 
of its application to the memoir of M. Bartillon on New Cale- 
donians, in the “Revue d’Anthropologie,” vol. i. p. 284, 1872. 

The system of M. Koperni^ki also requires a particular cranio- 
graph, which must have been suggested by the physiouotype of 
Huschke, and reminds one of the circular hand used by hatters. 

Tfa .-iViinA-K ia iininnc/ nt.hftra. takft inftasnrp.mfinta of the skull 
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’ivhieh have been, omitted by other methods of procedure. For a 
description of it we refer the reader to the “ Bulletins de la Societe 
d’Anthropologie," Snd series, vol, ii., 1867 ; and for its appli- 
cation, to the memoir on Bidgarian skulls by M. 3. Kopernijki, in 
the “ Eevue d’Anthropologie,” vol. iv. p. 68, 1875. 

To sum up : the eraniometer substitutes mathematical data for 


founded 


It studies 


the skeleton of the head in its ensemhle, the cranium and the 
face separately, and then each of its parts, by methods ■which take 
the head in its natural attitude, accept certain central points of 
more or less physiological importance, or have to do directly with 
absolute measurements apart from aU preconceived theory. One 
of its systems is specially fertile in good results, namely, the com- 
parison of methods under the form of indices ; hut it rcc|nires a 
large number of skulls in which individual marks of variation are 

efi'aced. 

come within its province. It shows that the eye may ho deceived, 
and analyses as far as possible those variable impres,sions which we 
terra the beautiful. Although at first, and even no-vv, encumbered 
with materials many of which ought to he ehminated, it has enabled 
us to recognise human typos which withoxit it would have remained 
undetermined ; and it bids fair one day to furnish a solid basis for 
the classification of races into genera and species. 


Characteristics hitherto left to chance investigation also 


CHAPTER lY. 


SEB'LETOlir : ITS DESCRIPTIVE AND OSTEOMETRIGAD CHARACTERS—ITS 

PROPORTIONS — THE VISCERA THE BRAIN : ITS WEIGHT. 

s 

The other parts of the skeleton have been less studied than the 
skull : in the first place because their importance was not under- 
stood; and in the second, because travellers and arehmologista 
neglected to take account of them. The characters wliich they 
furnish are of two orders, some having reference to the configuration 



298 


PERFOEATION OP THE HUMEEUS. 


[Chap, iv. 


of the bones themselves, and others to their respective proportions. 
Among ttie former may be placed the perforation of the hnnierus, 
certain forms of the femur, the tibia, the fibula, and the ulna ; the 
torsion of the hmnerus and the femur ; the curvature of the latter ; 
the angle which its body make.s with the diaphysis ; the projection 
of the calcaneumj the breadth of the olecranon, &c. We shal l 
only refer to some of these. 

The perforation of the olecranon cavity of the humerus, first 
noticed in some skeletons of Hottentots and Guanches, is also met 
with in the negro and European. Its degree of frequency among 
the races of France has been the subject of discussion of late, 
and it is asked whether this character did not specially belong 
to one of the most ancient. The subjoined table will in a measiu'e 
solve this question. We are indebted to the kindness of Dr. 
Pruniferes de Marvejols, to whom anthropology owes so much for 
his many valuable discoveries, for all that we know respectmg La 
Lozfere. The results at the Pre-gallic station of Campans emanate 
from MM. Broca and Millecamps; those on Parisians of the fourth 
to the tenth century, and on the mormtaineers of the Ain, from 
ourselves. The others have been specially published in a note in 
the “Memoires” by M. Broca, vol. ii. p. 366. We shall only give 
the cases in which the number of the humeri which have been the 
sulrject of study has been furnished. 

Number of 

humeri. Per ceni. 

66 Caverue de I’Homme Mort (La Lozfere) 10*6 

368 Dolmens of La Loz^re 10*6 

128 Stations of Yaureal, Orrouy, and Chamans ) 

(Polished Stone period) [ 

44! Pre-gallic station of Campans 12'5 

42 Monntaineers of the Ain (6th century) ... ... 27'7 

69 French Basques ... 13*4 

200 Parisians of the 4th to the 10th century ... 5*5 

218 „ of the Middle Ages 4*1 

150 „ anterior to the 17th centuiy 4*6 

1000 (P) Mei'ovhigiaus of Chellos 2*0 

This shows that the perforation of the humerus as a common 
character dates hack to the Polished Stone period ; that it was 
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frequent at that epoch ] that it has continued among peoples placed 
in conditions favourable to the resistance of inter-breeding ; and 
that it has duninished in frequency since the commencement of our 
era. Its excessive rarity in the burial-places of individirals of the 
higher ranks at Chelles seems to account for this diminution. The 
following list of the variations at similar stations of the same 
epoch shows, however, that we must accept the above with some 
re.serve. It has reference to the dolmens separately noticed by 
M. Prunieres de Marvejols. 


Dolmen No. 1. — 2?' humeri 










it 








2. —65 

3. — 8 

4. — 31 

5. — 16 


it 


ji 


it 




7 peiforated 


11 

1 

1 

0 










25 per cent 

17 
12 
3 
0 




}> 


if 


n 


Lastly, it is well to remark — («) That the perforation does not 
always show itself on both sides at once, which lessens its value ; 
(h) That it is exhibited in vaiions degrees j and (o) According to 
M. Broca, that it is more particularly to he seen in women. The 
character which the tibia sometimes presents, and which bears the 
name of platycnemia, or sabre-like, is much more remarkable. 
This bone is described in all works on anatomy as having a 
prismatic or triangular diaphysis. Its anterior border, immediately 
under the skin, is termed the crest of the tibia ; its internal gives 
insertion to an aponeurosis, which is applied to the fibula, and 
separates the muscles of the auterior region of the leg from those 
of the posterior. Its posterior surface is traversed above by an 
oblique rough line, which serves for the insertion of the poplitcus 
muscle j and below by a longitudinal line, giving insertion to other 
adjoining muscles. In platycnemia, the tibia lias only two surfaces 
in its three upper fifths, an external and an internal. The anterior 
border is thin, the internal and external borders occupy the centre 
of the two surfaces, and the new posterior border corresponds to 
the above lines of insertion of muscles. Figure 38 shows a section 
of the two sorts of tibia. Platycnemia is noticed here and there in 
many of our gmves, hut with variable frequency. The first time 
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it was observed was in. the tibias of the family buried at Cro- 

\ 

Maguon, at the Ancient Stone period. It has frequently been de- 
scribed as existing in England, both at the Pre-gaUic and the 
Polished Stone periods. In 200 Parisian tibias, which we have 
collected from the St. Marcel and St. Germain-des-Pr& cemeteries, 
dating from the fourth to the tenth century, 5 '25 per cent, 
were platycnemic, and 1 4 per cent, were bent. This latter pecu- 
liarity is not uncommon in old givaves, as weU as the channelled 
filnila, that is to say, the fibula with enormously large longitudinal 
grooves for the insertion of muscles, the ulna incurvated forwards 
in its irpper fourth, and the fSinur a colonne. This last is worthy a 
separate description. 


It". 1 . 






n\2. 



Fro, 3S,— Xo- 1, Ordinary tnangnlar tibia, tlie diapbyeis dividocl on a lovol with the 

nutritive foraineii. No, 2, Platycnemic tibia divided at the same spo|^ ■ 


The muscles of the posterior part of the thigh are principally 

y 

attached to the two longitudinal lines which form the posterior 
border of the femur, and together hear the name of Unea airpera 
{lif/m dpre). These two lines are wanting in the anthropoid ape, 
the border being round. In Man they are either l)le.nded togetlier 
so as to he scarcely visible, or they project, and are separated by a 
rough interval. In the femur d colonm they form a still greater 
projection j they are wider apart, and the adjoining surfaces of the 
hone being .sunk in, make this projection appear stiU greater. 
Hence their pilaster-like appearance extending along the middle 
three-fifths of the hone. The femtu’s of Cro-Magnon are the most 
striking examples of this, tliose of the Guanches, in the laboratory 


of ]\I. Broca, are very .similar. 


Of 200 Parisian femuns obtained 
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from tli 0 cemeteries before referred to, in 6 '5 per cent, the column was 
very marked, and in 36 per cent, it was so slightly. It .seems, 
therefore, that these peculiarities of the tibia, femur, and fibula be- 
longed to one and the same race in ‘Western Europe, The 30 
subjects from the cave at Sordes, in the Ba.sque territory, belonging 
to the Polished Stone period, all exhibit them (Hamy). 
very remarkable, however, that they are rarely met with having per- 
foration of the olecranon cavity. The two races which have be- 
queathed to us the two varieties are therefore distinct. We have 

platycnemia, the ineurvated ulna, and the pillar-like 


It is 


observed 
femur in 


The 


complete obliteration of the Imsa aspera of the femur, one of the 
highest simian characteristics, is rare. It is observed in the 
skeleton of the Hottentot Yenus, now in Paris. 


Osteometneal GJiaracters, 


At page 81 we have shown the difficulties met with in at once 
determining the proportions of the body on the skeleton and on the 

e two methods which are in favour with 
icih the length of the hones is compared with 
the stature of the individual, the other in which the bones are corn- 


living subject, and 
anatomists — one in 









fith each other." We 


comparison of Man and the anthropoids 


It now 


• % 

remains for us to speak of the appreciable differences between races • 
first, of those which we notice directly on the skeleton j and then of 
those which are to be studied on the living siibj ect. 

The selection of osteometrical measurements and methods of 

accordinff to the ohiect we have in view. When 


vanes 


we wish to calculate the proport 
measure the hones in their noi 
supposed to be standing erect, and only to include that portion 
which contributes to the total length of the limb. 


are 


d with their ahso 
imd even the ulna 


times 


Eor some, as the clavicle, 
llv sufficient. The bone is 


laid upon a graduated slab — ^the osteometrical slab of M. Broca 
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being preferred — and with a square we take the two most deviating 
projections wliicli it gives on this slab. Such is the usual mode of 
proceeding. With the radius we do the same, having no choice in 
the matter. The forearm really extends no farther than the convex 
articular surface of the carpus, and consequently the articular cavity 
corresponding to the inferior extremity of the radius ; hut no spot 
on the circumference of this cavity furnishes any fixed measur- 
ing point, so that we are obliged to include the styloid process in 
the length of the bone, consoling ourselves that the measmement 
becomes easier to compare with that taken on the living subject. 

In the humerus the natural obliquity of the bone is so slight that 
we may leave it out of consideration, and we have no hesitation as 


to the measuring points, except as regards its inferior extremity. 


White measured the humerus from the border of the acromion to 


the point of the olecranon. M. Hamy, when engaged on the 
subject of the development of the bone, and looking for its maxi- 
mum, took the internal border of the trochlea. .M. Broca, wishing 
to join the humerus to the radius, makes the former terminate at 
their point of contact, at the condyle. In the tibia the superior limit 
is, without doubt, the flat articular surface ] while the inferior, if we 
require the true length of the leg, is the cavity articulating with the 
astragalus, and in practice one of the borders of this cavity; we 
therefore do not include the internal maUeolus, which is like a 
supplementary bone. It certainly is not rational, when the propor- 
tions of the limbs are in question, to include the internal maUeolus 
with the leg, at the same time that we discard the styloid process 
from the forearm ; hut in this latter case necessity makes the law. 

The femur is the long bone, in which oirr methods of proceeding 
necessarily vary according to the object we have in|view. If we 
want its length in proportion to the height of the body, we must 
take account of its obliquity. For this purpose the bone is placed 
on its posterior surface, so that the tAvo condyles are square with the 


vertical plane. 


livin 


determine 


square, its superior maximum, Avhether at the top of its head or at 
the point of the great trochanter — the former being the better for 
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getting at the general proportions. If, on the contrary, the absolute 
length is required, inclusively or exclusively of tire great trochanter, 
we begin, as with the clavicle, by laying the bone on the outer side. 


Proportions of the Skeleton. 

White, as far back as the year 1791, remarked in the living 
subject, and demonstrated both on this and on tlie skeleton, that 
the forearm of the negro, compared with the arm, is longer than 
that of the European j but not going into the matter further, nothing 
was done up to the time of Lawrence in 1817. 

Humphry, in 1838, was more explicit. He stated that the 
thigh and the arm of the negro are shorter than those of the white, 
while his superior extremity is longer ; that there is but little differ- 
ence between his arm and forearm ; that his leg is of the same 
length, but longer as compared with the thigh ; and that his hand is 
an eighth, and his foot a twelfth, shorter. The following are his 
measurements relatively to the stature, this being = 100 : 



25 


36 

Difference ae 


Europeans. 


Negroes. 

regards the negro. 

Humerus *f radius 

... 33-69 


34-68 

... + 0-99 

Femur + tibia ... 

... 49-66 


60-63 

+ 0-97 

Radius ... i.K 

... 14-16 

• •• 

16-16 

+ 1-01 

Humerus... ... 

... 19-64 


19-62 

- 0-02 

Tibia 

... 22-16 


23-23 

+ 1-08 

Femur 

... 27-51 

• ♦ » 

27-40 

... - 0-11 


But the objection is (see page 82) that the correct stature can- 
not be ascertained on the mounted skeleton, let us then take 


M. Broca’s figures. In the following table the absolute lengths are 
compared together and added. We draw attention particularly to 


the first 




Diff. as 


Hmneraa -h radJufe : femur -h tibia = 

Radius : humerus ==» 100 

Radius: femur -h tibia == 100 
Humerus : femur -f tibia => 100 ••• 
Clavicle: humerus — lOO 


Europeans. 

Negroes. 

reg. negi'o. 

69-73 ... 

68-27 

1 • « 

1*46 

73-93 ... 

79-40 


6-47 

29*54 ... 

30-38 

... 4* 

0-64 

40*11 ... 

38*20 

... — 

1*91 

44-63 ... 

46-74 

.*1 "t 

2*11 


W e gather from this — (a) That the clavicle in the negro is longer 
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ill proportion, to the humerus, (b) That his anterior extremity, 
from the shoulder to the wrist, is a little shorter, which is an 
anomaly, when wo remember that it is longer in the anthropoid ; 
liowever, it may probably be explained, (c) That his radius is 
perceptibly longer in proportion to the humerus, thus approximating 
it to that of the ape ; White, Humpluy, and Broca are all agreed in 
this respect, {d) That his tibia is longer as compared with the 
femiu', which, if our statement at page 88 is confirmed, would make 
it loss simian than the Eiu'opean. ‘ (e) La.9tly, that his humerus is 
sliorter, and this no doubt explains the above anomaly. The upper 
extremity of the negro is shorter than that of the European, not 
liecause his radius has been lengthened, but because his humerus 
has lieen shortened. A superior character has originated from 
the union of two inferior ones. The anomaly in M. Broca’s table 
is Jperhaps accidental— Mr. Humphry’s figures giving the rela- 
tion to the height of the body, lead us to think so — it loses all its 
importance when, considering the diversity of races, we see tlie un- 
important position which the proportions of the skeleton exliibit 
in the series. 

The following are some relations calculated according to M. Broca’s 
mode after measurements made by Barnard Davis,* Humphry, Broca, 
and ourselves : 


Hum.+rad,! fem.+tlb, Rad.r lium, Tib.: fern. 


1 Esquimau ... 

... 71-3 (100) 

71-0 (100) 

75-8 (100) 

1 AYno 

... 68-4 

75-2 

76-8 

1 Andaman ... 

... 70-3 

79-2 

81-8 

2 Javanese ... 

... 68-9 

820 

83-0 

4 Tasmanians 

... 682 

83-S 

84-3 

7 Australians... 

... 68-4 

75-5 

84-3 

8 New Caledonians 

... 695 

77-5 

83-8 

5 Bosjesmana... 

... 68-4 

75-5 ... 

83-6 


Tliis table, which is somewhat similar to the foregoing, shows in 



a race in the scale in the proportion of the upper to the lower 
extremity. It is true the Esquimau and the Andaman have the 

* “ On the Osteology and Peculiarities of the Tasmanians,” by J. Barnard 
Davis. Harlem, 1874. 
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longest upper extremity, and tlie four Tasmanians the shortest in 
the list, the Europeans coming between them. By far the longest 
radius is seen in the Javanese and Tasmanians, and the shortest in 
the Esquimau, 'while the Europeans are intermediate in length. 
The tibia appears to he decidedly the longest in the inferior races, 
and shortest in the Esquimau and the Aino. As regards the 
tibia, therefore, the balance is in favour of Mr. Humphry’s views, 
and contrary to the foregoing calculations. 

It is clear thus far, -without one’s being able to account for it on 
any definite principle, that the proportions of Man neither approxi- 
mate to, nor are far removed from, those of the anthropoid in all 
parts of the skeleton at once, but sometimes in one and sometimes 
in another. ISTothing is more opposed to the monogenistic theory 
of hierarchical gradation of races, and more conformable to that of 


in 


another. It is the same with the family of the anthropoids, there 
is the same divergence of proportions between tbeir genera and 
species as between the human races.* 

The proportions of the trunk, with the exception of the pelvis, 
can hardly be studied except on tlie living subject. 


The Pelvis. 


The pelvis, formed by the two iliac bones and the sacrum, is 
divided into two parts — the great pelvis, or wide upper portion, and 
the small pelvis, or pelvic cavity, tbrongh Avhich the fcetus passes 
at hirth. Camper and Soemmering observed that the pelvis of the 


negro in its ensemble is narrower than that of the -white. Cuvier, 
in his feUliant memoir on the Hottentot Venus, insisted on the 


evidences of inferiority which lie found in it- 


Weber maintained 


* See “Memoires," by M. Broca, already referred to, page 86 j “A Treatise 
oa tlie Huaiau Skeleton,*’ by Humphry, Cainbriclge, 1858 ; “ Beclierclies sur 
lea Proportions du Bras et de rAvant-braa,” by E, Hamy, in *'Eevue 
d’Anthroj^oIogie,” vol. i., 1873 j “Observations on the Skeleton of a 
Hotteutofc,” by JelJ. Wyman, in “ Aiithi*opol. Eeview,“ London, vol iii., 
1865; &c. 


X 
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that tho inlet, that is to say the upper opening of the cavity, 
exhibits four forms, which are met with in all races, but most 

the oval form in the European, the square in the Mon- 
golian, the round in the American, and the wedge-like in the negro. 
In 1826 Vrolik came to the conclusion that the pelvis of the male 
negro — from its strength and thickness — from the want of trans- 
parency of its iliac fossae — from the higher projection of its superior 
extremity, and from the spinous processes of the iliac bones being, 
less projecting and less separated from the cotyloid cavities, approxi- 
mates to that of animals, while the pelvis of the negress maintains 
a certain slenderness. In 1864 Joulin asserted that the transverse 
diameter of the inlet is always greater antero-posteriorly in the 
female, and that as to configuration, there are only two human 
groups — the European and the Mongohan negro. In the negress, he 
says, the iliac bones are more vertical, the transparency of the fossae, 
the capacity and depth of the cavity less, the pubic arch, as weU as 
its angle, greater. But M. JouUn had only studied the female 
pelvis, and M. Primer-Bey, the year subsequently, set to work to 
prove that ethnic differences ought rather to be looked for in the 
male pelvis.* 

The most general of aU the characters of the pelvis is the relation 
of its breadth to its length, which has been already described, 
page 67. In the subjoined table, where the sexes are given 
separately, the length being equal to 100, the breadth would be : 

* On the pelvis, see " Considerations sur la Diversite dos Bassins des 
diilei'entes Baces Humaines,” by Vrolik, Amsterdam, 1826 ; “ La Doctrine 
des Formes Primitives du Orfl,ne et dn Basain Humains,” by Weber, 1830 ; 
“Dea Eaces de I’Oceanie Fraucjaisoj” “Du Bassin N^o-Caledonien,” by A. 
Bonrgarel, in " Mem. Soo. d’Authrop.,” vol. i., 1860 ,• “ Anatomic et 
Physiologie dn Bassin des Mammifbres,” by Joulin, in “ Arch, de Mddio.,” 
6th series, vol. iii., 1864; “Etudes sur le Bassin considers dans lea 
differentes Eaces Humaines,” by Pruner-Bey, in “ Bull. Soo. d’Anthrop.,” 
1864; “Du Sacrum suivaut le Sexe et Suivant les Eaces,” by Bacarisso, 
thesis, Paris, 1873 ; “ Des Proportions Generates du Bassin chez I’Homme 
et dans la Serie dea Manuniferes,” by Paul Topiuard, in “ Comptea Eendim 
de l’As.sooiation pour rAvaucemeut des Sciences,” vol. iii., 1874, Lille; “ Le 
Bassin dans lea Sexes et dans les Races,” by E. Verueau, thesis, Paris, 
1875. 
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White races 

Men. 

,. 25 ... 

126*2 

W^omen^ 

^ • 1 ^ til 

139-i 

Yellow races 

. 2 ,,, 

125-7 

1 1 1 2 1 « 1 

138-3 

African negroes 

. 17 ... 

121-3 

Ml S III 

133-8 

New Caledonians 

.. 14 ... 

128-9 

t » 1 d t t • 

129-9 

Boajesmans ... 

» • # f 

— 

« t ft 2 M 4 

135-6 


Other less miportfiut osteometrical characters are furnished hy the 
skeleton, “which want of space prevents us from entering upon, and 
which, moreover, are still under investigation. For example 
(a) The degree of curvature of the femur, that is to say the 
height of the diaphysis when the hone is placed on a horizontal 
plane ] (b) The angle of inclination of the diaphysis irpon the plane 
passing across the inferior surface of the condyles, tliat is to say, 
its normal oldiquity in the standing position ; (o) The angle of the 
neck with the diapliysis j (d) The angle of torsion of the humerus ; 
(e) The antero-posterior and transverse diameters of the tibia, from 
which an index is formed for estimating platycneinia ; (/) The 
breadth and thickness of the olecranon, which give another 
important index j (p) The length of the calcaneum behind the 

articular border of the tibia ; &c. 

Muscles, Visc&'a, Vessels, and Nenes. 

Their study, equally with that of the bones, forms part of the 
comparative anatomy of Man j but we can only give a brief sketch 

of the subject. 

The anatomy in ordinary use “with physicians has been acquired 
in our dissecting-rooms, on white subjects, of which there is always 
a plentiful supply. Some few negroes and Mongolians have also 
been submitted to dissection, but without much attention being 
paid to the subject. It is only now that this Imancli of 
antliropology is beginning to spring into life. We begin to find 
that there are as many reasons why we should search into the 
differences which exist in internal organs as into the features of the 
countenance. Some splendid works on the anatomy of foreign 
races have already appeared; anatomical variations, supposed 
anomalies, are no longer passed hy as matters of no interest ; and 

X 2 
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the laboratory of M. Broca is so arranged as to furnish the amplest 
materials for study, and bids fair one day to supply the deficiency 
which has been so long experienced. One fact has been already 
ascertained — namely, that the muscular system is the seat of 
ences : some as to the nature of the characters which we 
have termed unimportant ; others produced by arrangements which 
are found normally in various classee of the mammalia. The 
variations exhilnted by the cutaneous muscle, the muscles of the 
face or of the ears, the adductors of the arm, the rectus abdominis 
muscle, the muscles of the hand and foot, the glutsei, and the triceps 
of the calf of the leg are in this category. Some are even repeated 
so frcquuutly in certain individuals of the same race as to lead 
us to ask if they are not the normal condition in that race, and 
one of its characteristic features. The skeleton of itself recog- 
nises the existence of peculiarities of the muscular system, and 
exhibits them in default of postmortem examination. Thus the 
development of the temporal fossa, in extent and depth, shoAvs 
the degree of development of the temporal muscle which rvas 
inserted there ; the femur a coloime and the channelled fibula of 
our ancestors of the Eyzies testify as to the strength and size of 
their posterior femoral muscles, and of the external muscles of the 
leg. All the internal parts of the body are subject to variety in 
dilTcreut races : tlie peritoneum, the ileo-ca3cal appendix, the liver, 
the larynx ; and if the small uumher of cases observed did not lead 
us to fear pronouncing as an individual variation one of an ethnic 
character, might mention many examples of them, IsTo doxrbt 
special peculiarities in the internal generative organs will he dis- 
covered, Mr. Bakewell at one time thought he had di.scovered 
differences in the blood globules : they were attributable to accli- 
mation. ISTevertheless Ave hope he Avill continue to prosecute his 
inquiries in this direction.* 

* See “ Oil the Yarious Forms of the Glottis,” by Gibb, in “ Anthrop. 
Review,” vol. ii., 18G4; and “On the Larynx of the Negro,” by the same 
author, in “ Anthrop. Review,” vol. iii., 1865 ; “ Dissection of a Bosjesman 
AYomau,” by Flower and Murrie, in “ Jonrn. of Anat. and Physiol.,” London, 
1867; “Observations d’Anatomie Anthropologique snr le Corps d’un 
Nfegre,” by Koperni^ki, in “Revue d’Anthrop.,” vol. i., 1872 5 M. Chad- 
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The nervous system has been the subject of closer study. 
Soemmering, and after liim Jacquart, demonstrated that the 
nerves of the negro, particularly those of the base of the brain, 
are larger than those of the European. It has been ascer- 
tained that his cerebral substance is not so white. With regard to 
the external structure of the brain and its convolutions, no funda- 
mental difference between them has been as yet discovered ; which 
was to he expected, inasmuch as there is none between Man and 
the anthropoid. ITevertheless there are gradations as regards the 
richness of the secondary convolutions. The convolutions are 
larger and less complex in the inferior races. The superior frontal 
was not unfolded in the Hottentot Venus ; the jplis cle passage from 
the parietal to the occipital lobe are exceptionally less superficial 
on one side, so that the perpendicular fissure is more visible, and 
the occipital lobe better marked ; there is in fact more or less want 
of symmetry between the two sides. But these are individual 
variations, and not characters of race. 

The weight of the brain, one would suppose, ought to exhibit 
differences of a more important character. Nothing of the kind. 
Individual variations wholly prevail, and necessitate, more than in 
any other character, our carrying on our investigations upon an 

extended basis. 

Now, if weighing the brain immediately after death had been 
practised on a sufficiently large scale either in Europe or America, 
it could hardly have been so in countries inhabited by the inferior 
races. The process of weighing requires the most minute care, and 
should, properly, be conducted when the brain is in a fresh state, 
and not after having been kept in spirit. Thu-s science has but 
few materials to work with. These variations depend on age, sex, 
stature, the disease which was the cause of death, the individuaTs 
amount of intelligence, &c. We have referred to this at page 120 
we shall confine ourselves therefore to making an approximate 


zinski’s “Memoires,” already quoted; “ De la Yaleur des Anomalies 
Musoulairea au Point de Vne d’Anthropologio Zoologiqne,” by Samuel 
Pozzi, bi “Oomptes Eendiis de 1’ Assoc, pour I’Avanc. dca Sciences,” 
vol. iii., 1874; &o. 
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estimate of tlie probable percentage in tbe form of a table similar to 
that of Parcbappe. 


As to sex 




>] 


>J 


ii 


a 


» 


« I « 


• « I 


1 1 < 


age 
height 
rneutal disease 
idiotcy 
last illness 
intelligence 


Variations in the total weight. 

10 per cent. 

4 


» 




4 

4 to 6 
18* „ 
10 (?)„ 
20 „ 


This shows that we ought to take brains in precisely identical 
conditions, that is to say healthy ones of the same age and the 
same sex, and to take care, following Huschke's example, not to 
confound the cases of individuals who have died under ordinary 


eirounistaneea with those who have died suddenly in sound health, 
such as suicides. The difference between them may be as much as 
130 grammes, or as great as between tbe means of a superior and an 
inferior race. But au entire security is afforded to the comparison 
of tbe brain in different races by the individual variations, which 
are so capricious, and are dependent on so many external circum- 
stances of original or acquired intelligence, or more still on cerebral 
activity, whatever its pliysiological manifestations may be. The 
density of the cerebral substance increases probably, as well as 
the total volume and richness of the convolutions, by intellectual 
activity. The brain of an Australian, superior relatively to his 
fellows around him, will be heavier and have more convolutions 
than that of a Parisian of mere mediocre intelligence. The 
deviation of 20 per cent, in the weight of the brain in tbe white 
race is the difference between the average weight of this race and 
that of the brains of Cuvier and Dupuytren. Supposing that these 
two cases are anomalies, and reducing the deviation one half, it 
would still be 130 grammes. Here, therefore, more than in any 


upon large masses, in which individualities are lost. 


our 


Bearing these 


* The average weight of the brain of idiots as taken by Mr. Croohley 
S. Olapham is 1188 grammes in the male, and 1057 in the female. 
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things in mind, we shall reproduce the following table of weights 
•of the brain in various races 


Men 


105 EngHahand Sootob (Peacock),.. 

28 French (Parohappe) 

40 Germans (Huschke) 

18 „ (Wagner) 

60 Austrians (Wieabaoh) 

1 Annamifce (Broca) 

7 African Negroes (various authors) 


• • ♦ 






« • • 


(Broca) 


• « 4 


1 Negro of Pondicherry (Broca).., 

1 Hottentot (Wyman)f 

1 Capo Negi'o (Broca) ... ... 


1*1 


ft » I 


• 4 ft 


« 4 ft 


ft 4 ft 


I I • 


til 


• 41 


• •ft 


4 4ft 


ftfti 


Graramea, 

1427 

1334 

1382 

1392 

1342 

1233 

1238 

1289 

1330 

1417 

974 


Women. 

34 English and Scotch (Peacock) 1260 

18 French (Parchappe) 1210 

22 Gei’maus (Huschke) 1244 

13 „ (Wagner) 1209 

19 Austrians (Wieabaoh) 1160 

2 African Negresses (Peacock) ... ... ... 1232 

2 ,j „ (Broca) 1067 

2 Bushwomon (Marshall, Flower, and Murrie) ... 974 

1 Australian (Owen) 907 

* See the Memoire ” of Parchappe, already quoted ; “ Schcedel, Him, and 
Seele des Measchen und der Thiere,’’ by Huschke, Jena, 1854; “On the 
Weight of the Brain, and the Circumstances affecting it,*’ by J. Thurnam, 
in “Journal of Med. Sciences,” vol. xii. ; “Contributions towards deter- 
mining the Weight of the Brain in different Haces of Men,” by J. Barnard 
Davis, London, 1868; “On the Weight of the Brain of the Negro,” by 
Peacock, in “Mem. Anthrop. Soc., Loudon, voL i., 18G3-64; "Meinoires/’ 
by Wagner, Broca, Gratiolet, already quoted,, in “Bull. Soo. d’ Anthrop.,” 
Parifi, 1862. 

t This exceptional weight in a negro is surpassed by one of M. Broca’s 
negroes, which is as much as 1500 grammes. May it not be asked whether 
the free negro living among Europeans has not a heavier brain than if he 
had remained in his own country, far removed from great intellectual excite- 
ment ? IVith regard to Wyman’s Hottentot, his stature was 169 centimetres 
which is sufficient to show that he was not a Hottentot but a Kaffir, or at 
least a half-caste. 
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We have omitted from this list a series of weights taken during 
the American war, by Sandifort B. Hunt, which included 405 
brains of whites, blacks, and half-castes. Mr. B. Davis finds fault 
with their author for not having indicated his method of operating. 
These weights, notwithstanding, are of considerable value for their 
reciprocal relations. 

In the first place, the mean weight of 278 European brains was 
1430 grammes j the extremes being 963 and 1842 respectively. 
This latter was evidently a case of disease, or belonged to some 
obscure Cuvier. In the second place, the mean weight of 141 
negroes was 1331, and the maximum and minimum 1507 and 
1013 respectively. The author divides the half-castes into white 
and black, according to the degree of mixture of breed. It is the 
method of determining this degree to which exception may be taken.* 


Grammos. 


24 Whites 

♦ 44 

• ••• ■** 1424 

25 Three parts white... 

♦ 44 

• •t 1390 

47 Half white, or inulatfcoes... 

*•« ••• 1334 

61 One quarter white 

444 

1319 

95 An eighth white 

4 44 

1308 

22 A sixteenth white... 

4 4* 

444 441 441 1280 

141 Pure negroes 

4 4 4 

4i 4 44# 444 1331 


Does not this seem to show that the white blood where it pre- 
dominates in a mixed breed exercises a preponderating mfluen.ce in 
favour of cerebral development, while the inverse predominance of 
negro blood leaves the brain in a condition of inferiority approaching 
even that of the pure negro 1 This would lead us to believe that 
the mixed breeds assimilate the had more readily than the good. 

In default of being able to obtain direct weights of the brain in 
sufficient numbers iu the yarious races, we must address ourselves 
to the cranial capacity. B. Davis, Wiesbach, and "Welcker have 
endeavoured in this way to ascertain the probable weight, and have 
published long tables on the subject. Mr. Davis makes use, as we 
all know, of sand in making his calculations. From the total 

* “The Negro as a Soldier,” by Sandiforfc B, Hunt, “Anthropological 
Review/' vol. vii., 1869. 



Chap, iv.] 


WEIGHT OP THE BE AIN. 


313 


■weight of sand lie subtracts 15 per cent, for the membranes, the 
blood of the venous sinuses, and the serous fluid within the cavity 
of the ora'uium. Others consider that 13 per cent, is nearer the 
marh. As a matter of fact the waste varies extraordinarily between 
one cranium and another.* 

The specific weight of the dried sand being taken at 1425, and' 
that of the cerebral substance at 1040 (which also varies), the 
calculation is very simple. The followmg are some results, selected' 
by Mr. B. Davis, from a list of 133 examples : 



IVfeu. 

Grammea, 

Women. 

Graminos, 

Engliah ... 

2i 

... 1425 

.. 13 

... 1222 

Chinese 

25 

1357 

8 

... 1298 

Eaqaixnanx ... 

* « • 5 

... 1396 

5 

... 1247 

Negroes of Dahomey 9 

... 1322 

3 

... 1249 

Auatraliaus 

... 17 

... 1197 

7 

... 1169 

M. Wiesbacli 

has confirmed the value of this 

method. He 

obtained the cubic measurement of 115 crania with sand, deducted 

from it the probable weight 

of the brain, 

and then weighed tliis 

organ. The following ■was the result, in gi-ammes, in males helo^w 

90 years of age : 


Weight 

Direct 



Age. 

calculated. 

weight 

Difforenca 

6 Crania ... 

10 to 19 ... 1270-06 ... 

1223*85 

... 46-21 


20 „ 29 ... 1355-11 ... 

1341-43 

... 13-68 

9 •«( 

30 j, 59 . 

1374-95 ... 

133012 

... 44-83 

11 9S •** 

60 „ 90 . 

•• »■* 

1241*21 

... 108-23 


This approximation ought to sufiice, for why should we go on 


with 


figure for another, the relation renmining 


I different series? We 

with the weierht obtain 


the weight obtained directly. One of the most certain 
elements of divergence between one race and another is precisely 
the density of the cerebral substance, which is here supposed to be 


uniform 


Mr 


* In eight negroes M. Broca found a difference of from 8 to 20 per cent, 

between the jveight of the bitiin and the cranial capacity. 
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volume, therefore we may as well confine ourselves to the cranial 
capacity itself. 

Provided that all the conditions for weighing the hrain properly 
are fully complied with, that the influence of the disease of which 
the mdividual died is taken into consideration, as well as the 
hypostatic accumulation of blood in depending parts at the time of 
death j that some form of wicker receiver is made use of in which 
to place the hrain, for a given time, so as to allow it to drain, &c. — 
then the difference of weight, according to race, might be ascertained ; 
ia the same way, difference in the volume of the cavity, fluids 
and blood included, may be ascertained by regular cubic measure- 
ment. Consequently, until some better method has been suggested, 
we must rely more upon our tables of cubic measui-ements (see 
page 230). 


CHAPTER Y. 

PHYSICAL CHABAOTERS IN THE LIVING SUBJECT — ANTHROPOMETRIOAL 
CHARACTERS —PnOPORTION.g IN ART — STATURE — MEASUREMENT OF 
THE HEAD AND BODY, 

The physical characters, deduced from the examination of the 
internal organs, occupy the highest place in natural history, for the 
sole reason that the field in which they are displayed is more vast. 
But anthropologists and naturalists do not on that account neglect 
those which the external organs manifest, and which invite a much 
greater amount of attention. Among the latter some have reference 
to the envelope of the body itself, and its connections ; such as the 
colour of the skin, the character of the hair, and whatever has 
reference to the external organs of sense and reproduction. They 
are ascertained by infspeetion, and are only exceptionally expressed 
byhgures : these then will be our descriptive characters. Others are 
only fte reflex of the internal conformation, and are obtained by 
systematic measurements ; these are anthropometrical characters. 
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Sixcli are tlie proportions of the body, -vvliich ■we may think our- 
•selves fortunate — seeing the fe-w opportunities we liave of noticing 
them on the skeleton, and still less on the dead body — to be able 
to verify upon the living subject, and, even to do this, -we have to 
.appeal to the kindness of travellers. 


Anthrojpomeirical Gliaractei's. Proportions of the Body. 

The sculptors of antiquity ■were the first to make these their 
■study. Certain canons, that is to say, conventional rules, based no 
doubt on observation, but more still on individual feeling, were 


adopted by them. Three 


among the 


EgyptiS'Jis, and one among the Greeks — the faraorrs statue of 
Polycletus, But they deviated from them according to the concep- 
tion which they desired to infuse into their woidc. If they wi.shed 
to represent a god, as Jupiter, for example, they developed the 
subject less by a rigorous adherence to nature than by selecting 
from those aroimd them a form of forehead which suited them the 
best, or by cunningly bringing the ear low^er, by Avhich the facial 
angle was enlarged; if they aimed at nobleness and grace, the 
neck was bare, the limbs were made round and slim ; if at the 
sublime, the head, the limbs, and especially the joints, were 
made larger (Qiietelet), Wide shoulders denoted strength; narro'w 
shoulders youth, or effeminate character ; the trunk all of one size, 
or drawn in at the waist, had also its signification. The pelvis was 
contracted when it was designed to awaken modest sentiments, or 
widened when intended to excite feelings of an opposite character, 
Eigorous exactness was so little sought after by the Greeks that 
they were not afraid to commit the most egregious errors in anatomy 
{Gerdxj), and even to make the limbs unequal. In the Laocoon 
the left leg is longer than the right, and in one of his sons it is 

the reverse. The Pythian Apollo and the Venus de Medicis have 
each one leg longer than the other {Atidran). 

The various schools which have succeeded the Eenaissance period 
have been inspired with the same ideas. In Italy, height of figure 
was expressive of dignity. In Spain, the figure was reduced in 
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In Holland, it 


■was made large to illustrate realism. In France, of late, tire head 
only has been exaggerated, -with a view to its exciting greater 
attention. The artistic and the anthropological conception therefore 
are contradictory the one to the other : the one idealises the beautiful^ 
the other searches after the true. Art, then, ought to rest upon 
anthropology, in that its whims are tolerated, though under the 
express condition that they do not go beyond the individual varia- 
tions which anthropometry reveals to it. If there is no art -without 
feeling, neither is there any without design and without truth. 

It had not occurred to the ancients that there were differences in 
the proportions of the various races of mankind, notwithstanding 
which, as M. Edwards has remarked, the Greeks set before them 


two types, the divine and the heroic. 


involuntarily 


Egyptians took as their model two indigenous types, not including 
those of negroes and Jews, which figured more particularly among 
their prisoners of war. But the sentiment which prevails through- 
out antiquity, and which is perpetuated throughout the Eenaissance 
period up to the present time, is, that unity of the human type 


corresponds to unity of species. 


Qudtelet 


to affirm that ten individuals of the same age and of the same sex 
were ample to exhibit the proportions of the body, and that aD- 
deviations from them were only individual variations. 

The opposite doctrine of the plurality of types did not begin to 
be delineated until the time of Albert Diirer. Camper aided in 
developing it. It is now generally admitted, and we look for the 
negro ideal, or the Mongol ideal, as well as for the white ideal. It 
is upon this conception that the science of the proportions of bodies, 
as ascertained by anthropometry and by the method of averages, 
rests. And in the first place let us give the terms of the modem 
canon, as taught in the schools of art, where the wliite is the 


figure 


anato 


* “ Lea Proportions du Corps Humain inesurees sur les plus Belles Figures, 
de 1’ Antiquite,” folio, by Gerard Audran, 1863 ; " Anatomie des Formes 
Exterieures du Corps Humain,” 8vo., by P. N. Gerdy, Paris, 1869 j “Types 
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Tlie human body is equal to eight lengths of the head, divided 
thus : from the vertex to the chin, one ; from the chin to the 
nipples, one ; from these to the umbilicus, one ; from the umbilicus 
to the genital organs, one ; from these to the middle of the thigh, 
one j from this point to tlie spine of the tibia, one j from this spine 
to the middle of the leg, one; from this to the ground, one (Genly). 

“ The head is divided into four equal parts : from the vertex to 
the line of the hair; from thi.s point to the root of the nose ; from 
the root to the base of the nose; from this base to the chin (Gerdy). 

“ The space between the eyes, and the breadth at the base of the 
nose, are each equal to one length of the eye. The mouth and ear 

are each equal to two lengths of the eye. 

“ The length of the hand and that of the face (from the Hue of the 
hair to the chin) are equal, and form the ninth part of the stature. 
The length of the foot and the circumference of the clenclied fist 
are equal, and form the sixth ptart of the stature. 

“ but these are only approximations, and like all canons are 
only for the purpose of refreshing the memory. Let us see what 
the real dimensions are. As in the skeleton, there are two methods 
of ascertaining the proportions of the body ; one consists in com- 
paring the principal parts together, as the superior extremities to 
the inferior, the forearm to the arm; the other to reduce the 
dimensions obtained into thousandths of the stature. The latter is 
the better, and the readiness with wdiich it can be had recomse to 
is precisely that which gives the advantage of the measurements 
on living subjects over those of the skeleton. The first thing, 

therefore, is to ascertain the stature." 


Stature. 

This is arrived at with difficulty on the skeleton, as we have 
shown at page 81. On the dead body when laid out straight it 

Ethniques representes par la Sculpture eb Proportions du Corps,” by 
Cordier, in “Bull. Soo. d’Anthrop.” ; article “ Anatomie des Beaux Arts," by 
Decliambre, in “ Eucycl. Sc. Med., 186G; “ Antliropometrie,” by Qudlolet, 
Brussels, 1871 5 &c. 
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loses about 13 millimetres. The best way is to take it on the- 
living subject, which allows of our pursuing oui’ investigations upoit 
large numbers, in whom the individual variations are lost. 

The height or stature varies, like aU the dimensions of the- 
various parts of the human body, according to age, sex, individual 
peculiarity, external circumstances, state of previous health, and 

race. 

At birth man’s height is about 50 centimetres, according to 
Qudtelet] at 5 years of age, about 1 mfetre; at 16, I’SO infetre; at 
1 9 years of age he wants 1 6 millimetres to complete his full height, 
which is reached generally at or about 30 years of age, though this 
varies. Trom 50 to 60 years of age the height always decreases,, 
according to Quetelet, and at 90 years of age is leas by 7 centimetres. 
From our own personal observation we find that this is so ahnost 
universally, and consequently, in order to get at the true stature, we 
ought to confine ourselves to individuals beyond 30 years. The 
woman is shorter than the man, on the average about 12 centimetres ; 
that is to say she is 7 per cent, less in height. Consequently, when, 
we wish to compare the measurements of both directly, we must add 
to that of the woman, or deduct from that of the man, 7 per cent. 
But this difference varies according to race. It is greater, cceieris 
IKirihiis, nr tall races, and less in races of low stature. In the 
former it reaches an average of 14 centimetres, or 8 per cent, j and 
in the latter, 7 centimetres, or 5 per cent. Therefore, according as 
we have to do with tall, medium, or short races, we add, when. 
making the comparison of the woman’s with the man’s height, 8, 
7, or 5 per cent, to her measurement. Between individuals of the 
same age, sex, and race, the height varies indefinitely. In fifty-five 
series in which we made the comparison, the difference between the 
maximum and the minimum was from 9 to 39 centimetres. The 
difficulty is to distinguish those which are normal from those which 
ought to he looked upon as dwarfs or giants, the transition is so - 
imperceptible. In more than 1,000,000 American soldiens, five 
were above 2'032 metres, and foiu- below 1'244 metre; but the 
averages are not affected in consequence of this, because the- 
abnomal cases have in all probability been equally distributed at 
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the Wo extremities of the series. The only condition is that the 
series should be sufficiently numerous. External circumstances 
have a certain influence on the stature of the individual. Villerme 
brought forward evidence to show that the stature was much 
higher previously to the year 1813 in the arrondissements of Paris, 
in consecj^uence of the prosperous condition of the population* 
M. Gould also showed that the stature of American sailors is less 
than that of soldiers of the same race, who were better fed. 
Drs. Bertrand, Peruy, Mouille, and Leques point to poor countries 
where the stature is low, while close beside them, where the 
country is rich, it is high. D’Orbigny came to the conclusion, 
after examining a large number of Southerners of the United States, 
that the stature decreased with the latitude. Qu^telet found that 
in Belgium the townspeople are taller than the countryfolk ; and 
Dr, Beddoe proves the contrary to be the case in England : two 
facts which may bo explained differently by different people. 
M. Durand (de Gros) states that in chalk districts the inhabitants are 
taller than in the districts of the primary rocks. But all these 
matters require further consideration. Sufficient account is not 
taken of the races which have been intermingled with the popu- 
lation in towns, in a way sometimes the most unexpected, and 
under a great variety of influences. One of the causes which 
Dr. Beddoe brings forward, with a view to explain his statement 
above referred to, is the varied influences which are at work among 
the population of towns. We should also consider whether the 
acquired diminution or increase in stature is not purely individual, 
as well as under what conditions and after how many generations 
the change would become hereditary and permanent. To the 
influence of external circumstances, mode of physical existence, and 
food, may he added that of health. It is absolutely invariable, 
provided that the morbid agencies are at work before the period 
when the epiphyses of the long bones are entirely welded to the 
diapliy.sis. This period is indicated in the table at page 140, but 
growth ought still to continue slowly and within certain limits, 
subsequently to tliis. The tardy term of thirty years, which wo 
have indicated as one of growth, proves it. We should moreover 
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ascertain if, when the ossification and growth of the skeleton have 
been suspended, the work does not commence with renewed activity, 
and thus make up for lost time. The last influence which we shall 
notice is of more interest to us, namely, that of race. We shall confine 
ourselves to the male sex, on which our measurements are most 
usually made, and which furnishes us with examples in abundance. 
The extreme limit of stature among races, or rather among peoples, 
varies on the average from 1 '40 mfetre to about 1 ‘80, which makes 
the general average 1 ‘60. Eut tall races are the more numerous, 
and the two or three whose stature is below the above limit are 
isolated, and are fast dying out. We may look upon 1-66 as the 
average statiue, taking the entire population of the globe. We in 
France are thus exhibited in a favoinable light, inasmuch as this is 
precisely our own mean stature. 

This being established, races or peoples may be divided into 
four groups. (1) Very tall, averaging 1'70 m^tre and upwards; 

(2) Those above the middle height, from 1'70 to 1-65 inclusive; 

(3) Those below the middle height, from 1-65 to 1-60; (4) Those 
of low stature, below 1*60. 

The following averages of stature are extracted from our “ Etude ” 
before referred to. They are sometimes those obtained from the 
traveller himself, sometimes from other sources, varyhig from 2 to 
15. The number of individuals in each series varies from 14 to 
30,000. 14 is certainly very few ; but in one such as the Veddahs, 
we may consider ourselves fortunate to be able to give even this 
number. 


MEN (averages). 
Very tall — 1’70 aud above 


Tehuelches of Patagonia (6 series) 

1781 

Polynesians (15 series) 

m2 

Iroquois Indians (Gould) ... 

1735 

Negroes of Guinea (4 series) 

1-724 

Amaxosa KnfErs (Frifcscli) ... 

1-718 

Auafcraliaus (Topinard) 

1-718 

Scandinavians (3 series) 

1-713 

Scotch (2 series) 

1-71C 

English (3 series} 

1-708 

Western Esquimaux (.Beechey) 

1 -703 
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Above the middle height — from 1*70 to 1*65 inclusive. 

Irish (3 series) ... ... ... 

» ■ f 

1-697 

Dombera and Yadagas of India (Shortfc) ... 

• 1 » 

1-694 

.Danes (Beddoe) ... ... 

« * » 

1-685 

Belgians (Qiietelet) ... 

• A • 

1-684 

ChaiTims (D*0rbigny) 

1 1 t 

1-680 

Arabs (3 series) 

» 1 * 

1-679 

Saghalians (La Perouao) 

9 * 1 

1-678 

Germans (3 series) ... 

ft » a 

1-677 

New Caledonians (Bourgarel) 

t a a 

1-670 

Pescliernis of Tierra del Fuego {4 series) 

1 • * 

1-664 

Kirghia (Prichard) ... 

9 i 1 

1-663 

Russians (4 aeries) ... 

ft* 1 

1-660 

Hoiimanians (2 series) 

It# 

1-667 

Berbers (3 series) 

« « • 

1-655 

Esquimaux, central {5 series) 

lift 

1-654 

Tribes of the east coast of India (3 series) 

lift 

1-652 

Aborigines of the Caucaaus (Shortfc) 

ft a a 

1-650 

French. .• »«» .<• ••• «•« 

1 a ft 

1-650 

Below the middle hoight—from 1*65 to 1*60 inclusive. 

Negroes of Algeria (Gillebert d’Heroourt) 


1-646 

Dravidians and Hindoos (2 series)... 

# 1 ft 

1-642 

Jews (Bchultss) **• .*• ..i 

ft a * 

1-637 

Magyars (Bernstein) 

# ft i 

1-631 

Nioohariaus (Norarra) 

lift 

1-631 

Chinese (Nova/rra) ... ... ... 

it* 

1-630 

British India beyond the Ganges (4 aeries) 

ftl 1 

1-622 

Araucanians and Botocudos (D’Orbigny) ... 

1 ft ft 

1-620 

Sicilians (Lombroso) 

1 ft ft 

1-618 

Fms «*• *»• 

1 1 f 

1-617 

Indo-Chinese (5 series) 

» 1 1 

1-615 

Peruvians (4 series) ... 

ft ft ft 

1-600 

Low stature — below 1*60 exolusive. 



Malays (11 series) ... 

ft 1 ft 

1-696 

Australians of Port Jackson (Lesson) ... 

a ft ft 

1-575 

Tribes of Orissa — Indians (3 series) 

1 ft 1 

1-669 

Kurombas of the Nilgherries (Shorfct) 

1 ft ft 

1-639 

Lapps (2 series) 

ft 4 t 

1-536 

Papuans (Mayer) 

ft ft ft 

1-636 

Yeddahe (Bailey) 

ftl ft 

1-535 

Negritos (4 series) ... 

ft# ft 

1-478 

Bosjesmans (5 series) 

ft 1 ft 

1-404 

T 
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The extremes are thus seen to he Patagonians and Bosjesmans. 
Two series, however, are not in the table, which might show this 
not to be so. The first, that of Humboldt, who assigns to the 
Caribs of the Orinoco a height of l‘84r mfetre ; and the second, 
that of La Piirouse, which gives the height of the Orotchys of the 
river Amour as 1‘38 mfitre. But these extremes have not been 


confirmed by others, while those of the Patagonians and Bosjes- 
mans have been so by a host of travellers. 

In Africa two great negro races are distinguished by their 
height : one, the Kaffirs scattered at the south-east, and along the 
west coast of Congo to Senegal, and ... in America, to which they 
have been wafted by commerce ; the other represented liy the Bos- 
jesmans to the north of the Orange River, the Obongos of Du 
Chaillu, and the Akkas of M. Schweinflirth — the first very taU, the 
last very short. Among those of middle height may be placed 

4 

Hottentots, which are nearer to the Bosjesmans, and perhaps 
another negro race in the Sahara zone. 

Oceania furnishes also some good examples of stature : on the 
east, the Polynesians are very tall ; on the west, the Malays are 
short, and the Negritos shorter still j in the centre, the New 
Caledonians are much above the middle height. The Australians 
are divided into two races : the one short, which has disappeared ; 
the other tall, which is fast dying out. In Asia the general 
character is that of low stature, or below the middle height. It 
decreases in the north in Siberia, and in the south as we 
approach the Malaccas; increases in the centre, in the Japan 
Islands, in China, and as we advance towards the Himalayas and 
Turkistan. In India, particularly, many varieties of stature are to 
be met with : (a) TaU tribes, some wandering, others settled in the 
plains at the foot of the NUgherry HiUs and about the north-west 
angle ; (fj) Tribes above and about the average, on the east coast ; 
(,/) The Dravidians, below the average ; (d) Savage tribes, decidedly 
small ; and lastly (e) In the Nilgherries and Ceylon, tribes still 
.snuiller, as though the tlmee races had become intermingled : the 
first, of whose nature we are ignorant, and which is represented by 
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the Dumhas ; the second of Mongolian origin; the third black, and 
probably aboriginal. 

In America, at the extreme north, we notice the Esquimaux, 
whose stature, we are told, is .short in the east of G-reenland, increases 
as we go west, and is tall in the neighbourhood of Behring’s Straits. 
The inhabitants of both Horth and South America are generally 
tall, which is not quite in accordance with the usually received 
opinion a.s to the Asiatic origin of Europeans. Two orders of 
peoples may be recognised among them, however : the one — and 
this constituting the majority — ^being very tall, from Patagonia to 
the River Mackenzie ; the other being below the average height and 
thinly scattered, notably in Vancouver’s Island, and among the 
Crees in the north, and Peru in the south. In Europe the tallest 
men are the iNforwegiaiis, and the smallest the Lapps and — if we may 
include mummies in our measurements — certain of the ancient 
Guanches of the Canaries, In France two varieties of stature are 
to he seen : the one very tall, in the north ; the other below the 
middle height, in the south. 

The stature has only been studied in a direct manner either in 
individuals of all ages, or in those who have attained their maximum 
of growth. The most numerous statistics in France have reference 
to individuals under certain special circumstances, that is to say to 
conscripts from 20 to 21 years of age, from which we must subtract 
all those below 1'56 m^tre, and the infirm. Hence we have two 
kinds of averages which these statistics give, namely, the lu’oportion 
of those annually rejected, that is to say those of low stature, and 
the average height of those remaining. M. Broca has publi.shed 
them for the whole of France, for each of its Bepartment-s, and for 
each of the Arrondissements of Brittany. 

results^ — ^whioh are of the greatest interest — ^variously-coloured maps. 
Boudin, on the other hand, has prepared a map — which is less 
exact, hut very interesting nevertheless — of the proportionate 
distribution of the statures of 1-732 mMre and upwards in the 
various Departments. The researches of these two observers have 
been corroborated, and show that everywhere the numbers of high 

T 2 


He has given with bi.s 
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and low statures are in an inverse ratio, giving at tlie same time 
the distribution of the two races to which these extremes correspond. 

In fine, the probable average stature, calculated with the greatest 
care, has varied in France annually, from the year 1836 to 1864, 
from 1'642 mfetre to 1‘649 mfitre ; the general average throughout the 
twenty-eight years being 1 -646. This is somewhat under the mark, 
however, because the individuals to whom it refers had not reached 


their maximum. On the other hand, the proportion of conscripts 
rejected on account of being too short has varied, in the same 
years, from 101 to 162 per 1000 of those examined throughout 
the whole of France ; and in the Departments, in the entire period, 
from 24 per 1000 in the Doubs to 147 per 1000 in the Haute- 
Vienne. The proportion of tad. statures leads to the same result : 
the tallest in France amount to 156 per 1000 conscripts in the 
Doubs, and the shortest 31 -6 in the Haute-Yienne. Now the Doubs, 
where there are so many tad. statures and so few short, is the 
country of the ancient Burgundians ; and the Haute-Yienne, where 
it is just the reverse, that of the ancient Celts. 

At the bottom of the maps in question two distinct zones are 
drama, which are separated by an oblique or curved line, going 
from the Department of the Ain to the bay of St. Malo. On the 
north and east are the short statoes, on the south and west the 
tad ; the former inhabited by the ancient Kymris, Burgundians, 
and Normans j the latter by the ancient Celts. Here and there, 
however, in the south and west, are portions of territory where 
the statures are tad. This is so in the neighbourhood of Toulouse, 
where the Yolkian Tectosages of the race of the Kymris located 
themselves ; and along the banks of the Ehone and the shores of the 
Mediterranean, where there was a constant interchange between the 
Gauls on the north and the cisalpine Gauls. The map of Brittany 
shows the tall statures predominating in the north, along the coast 
where the Bretons, the ancient Belgian Kymris, landed from the 
island of Albion about the fifth 'century of oiar era ; and the low 
statmes in the south and in the centre, where the Celts were 
previously repulsed. 

SimUar statistics of stature have been pubdshed in other 
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countries, as Italy, Spain, Bavaria, 'wHch Bave led us to tlie con- 
clusion that the stature mcrease.s generally in Europe from the 
north to the south, the two extreme points being represented by 
ISTorway and the islands of the Mediterranean, not taking into 

the Lapps and the Fins, which form a distinct group. 


account the Lapps and the Fins, 

Apropos of stature, a particular method has been employed which 
many prefer to that of averages generally in use in craniometry, 
namely, the method of seriation, in which the individual figures are 
arranged in a scale, in groups from the minimum to the maximum, 
and the number of times noted that they are repeated in each 
group. G-enerally there is a regular increase from the extremities 
of the series towards the centre, where the character is found ex- 
pressed, not in the form of an average, hut of a “ median.” Some- 
time.s there are two centres or two medians. M. Bertillon explains 
them hy the mingling, without the complete fusion, of two races 
of opposite characters. Thus in the Doubs, where the position of 
the statures in the series gives rise to two medians, one to 1T)35 
and the other to 1‘732, the former would answer to the ancient 
Celtic Sequanians, the latter to the ancient Burgundians. This 
method, which indicates particularly the extent of individual 
variations, is very much adopted in England, and has been main- 
tained on the Continent hy Quetelet and Bertillon.* 

Having now considered the .stature, we may pass on to the 
measurement of the several pai-ts of the body. The methods 
employed are similar to those in use for the skeleton, modified 
according to the accessibility of the measuring points (jjoints de 
repere). We shall confine ourselves to the mo.st important — to those 
which travellers are recommended to adopt — and shall commence 
with the head. 


Meamremmt of the Head. 

Here, as upon the skull, the measurements to he employed are 
of three orders, namely — {a) By straight lines, which we take 


* “ De la Methode en Anfchropolgie,” ia “Bull. Boc. d’Antlirop.,” vol. iv.. 
1863 ; and article “ Moyenne,” in “ Enoyclopedie des SoienceH Medicales,” 
by M. Bertillon. 
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with the callipers and the sliding compass, and by curves, which 
recpihe the measuring-tape ; (&) By projections, which are taken 

with the double square 
are not made use of. The following is a list of those measurements 
which are absolutely necessary to be taken, and the figures are 
those which we have recently obtained from an examination of a 
Chinese of 23 years of age ; 


; (c) By angles : cubic measurements of course 


Maximum antero-posberior diameter, as ou the 
skelefcorij from the glabella to the maximum 


4 * ft 


• 4ft 


• • ft 


• ft ft 


posterior poiut ... 

Maximum trauSyerse diameter, as on the skeleton, 
above the ears 


ft 4 4 


4 4 ft 


4 4ft 


4 ft « 


ft ft ft 


* , 


ft ft 4 


ft 4 • 


• 4 4 


ft 4 ft 


4 4 4 


» ft ft 


Length of the face from tiie inter-suporciliary 
poiut to the superior alveolar point, between 
the middle incisor teeth, at their neck 

Bizygomatic, or maximum transverse facial 
diameter ... 

Height of the vertex above the gi’oupd (stature) 
„ „ auditoiy meatus ... 

jj jj chiu .*• ... 

Distance from the auditoiy meatus to tho pos- 
terior plane 

Distance from the iubef-superciliaiy point to ditto 
,, j, of the superior alveolar poiut to do, 

Frontal miuiuuuu, as on the skeleton 


4 4 4 


ft I ft 


• 4 4 


ft 4 ft 


ft • 4 


4 • 4 


• 4 4 


ft ft 4 


4 ft ft 


4 4 4 


ft ft I 


196 mill. 




156 „ 


91 


}S 


150 „ 

1‘620 cent. 

1-457 „ 
1-373 „ 


97 mill. 
192 „ 

227 

108 


The first two mcasiirementp give the cephalic index on the 

4f^ 

J* 

hving subject, which we must take care not to confound, -with 
that of the cranium. M. Broca found * in nineteen 


/'I 




... 

he measured, a difference in the former varying from - 0-65 to 
-I- 5*09, or an average of 1-68, which he attributes to the thickness 
and resistance of the soft parts, by which each diameter is increased, 
the transverse especially. He thinks that this difierence ought to 
be greater on the living subject, and comes to the conclusion that, 
as a general rule, we should subtract two units from the index of 
the living subject to get that of the cranium. The index in forty- 




* Comparaison des ludices Cephaliques sur leYivaut et sur le Squelette, 
by M. Bi'uca, iu “ Bull. Soo. cVAuthrop./’ 2nd serias, yol. iii., 1868. 
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seven Basques from the neighbourhood of St. Jeande Luz, measured 
by M. Argellifes, being 83 d, it -would be 81‘1 on the cranium. 

The following are examples of the cephalic index from various 
authors : 


)3 


20 Negritos of Lu 9 on (Mickliiobo-Maclay) 
309 Auvergnians (Durand (de Gros) ) 

423 Bretons of the interior (Guiberfc) 

443 j 3 „ coast 
8 Fins (Beddoe) 

10 Enthenians, or Little Eussians (Koper 
28 Danes (Beddoe) 

10 English 
38 Swedes 




• 4 * 


« « « 


• « 4 


• 4 « 


• 44 


180 Berbers (various authors) 
47 Arabs 


• 4 


7 Dravidians (Roubaud) ... 

6 Black Mimdaa of India (Eonbaud) 


4 * 


» 4 


4 9 


niqki) 


* 4 


4 4 


4 • 


4# 


4 * 


f 4 


4 4 4 


» • » 


• 4 « 


* * t 


t 4 I 


4 4 0 


t 4 I 


4 0 4 


4 4 4 


I • I 


4 $ 4 


*44 


4 4 4 


88 '5 (?) 
8d.-6 
84-9 
83-0 
83-7 
81-6 
80-5 
78-1 
78-8 
76-7 

76-3 

75-8 

75’6 


The next two measurements m the list give the facial angle of 
M. Broca, that is to say, the relation of the simple length of the 
face to its bizygomatic breadth ; the differences as regards this 
index on the living subject have not yet been determined. 

A third index is the relation of the vertical projection of the 
head, expressed by the difference between the height of the vertex 


and the height of the. chin to the same bizygomatic breadth. This 
is the general index of the head. (See p. 274.) It corresponds with 
that which travellers express by the terms “ long head,” or broad 
head,” “ long face,” or “ broad face.” If we take the length of the 
face as= 100, it is because it has been so taken in the ordinary 
facial index. The last six measurements are by projections in rela- 
tion, not to the alveolo-condylean, or true horizontal plane of the 
skull, whose measuring points are ont of reach, but to the plane of 
Camper, that is to say to the line passing over the auditory meatus 
and the base of the nares, which is the only convenient one, the 
one most easy to determine on the living subject. With the table 
at page 267, which gives the incHnation of this plane in relation to 
thp , alveolo-condylean, it will always be possible to convert the 
projections, and even the angles relating to them, into equivalent 
measurements on the skull. 
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The general method of proceeding is shown in Tig. 39. The 
individual is in an upright position against a wall, upon which 
a measuring-tape or a graduated rule is applied, whose zero is on 
the ground. The head looks straight forward, so that the 
horizontal Ime of Camper, passing across the auditory meatus and 


the base of the nares, is exactly perpendicular to the waU. A large 
sliding-square is moved up or down until the various measuiing 



Pra 39.— -Position for taking projections of the head on the living subject. Tho lln& 
jmssing acrosa the auditory meatus and the base of the uaros, or Camper’s line, 
ropresonted by the upper border of the square, is exactly horizontal ; that is to say 
perpendicular to the posterior plane. A D, Projection of the entire head *, B H D, 
Ihe projection of the entire cranium ; CD, Projection of the posterior cranium j CH, 
Projection of tho anterior cranium 5 AH, Projection of tho nasal and supra-nasa! 
portions of the face* 


points, such as the top of the head, auditory meatus, (fee., are 
reached j a second, smaller one, at right angles, is applied upon it at 
the measuring points which are otherwise inaccessible, as the supra- 
orbital, the alveolar, the mental points, <kc. The height.s above the 
ground are read off on the waU ; and on the sliding-square, which is 
graduated, the horizontal distances in front of the posterior plane, 
these distances being directly visible, or indicated by the heel of the 
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All 


skull 


Chap. T.] 

smaller square. In Fig. 39 the smaU square, which is held in the 
hand, has heen left out so as not to interfere with the drawing. 
Should the posterior part of the head not touch the waU, something 
must he intervened, the thickness of which must he deducted from 
each horizontal measurement. It is absolutely necessary that 
during the various measurements the individual should he motion- 
less, and that the auriculo-suh-nasal line determined by the large 

sliding-square shotdd he perfectly horizontal 
elements of the proportions of the head are then obtained : namely, 
the vertical projection of the entire head; the horizontal projection 

Fig. 39) ; the particular projections of the 

posterior cranium (G D) ; of the anterior (H C) ; and of the nasal 
and supra-nasal portion of the face. In the same way we get the 
elements of the facial angle of Camper : that is to say the line H 0, 
the line A H, the perpendicular B FI to their intersection H, and 
consequently the position of the point E. We have then only to 
draw the triangle on paper and measure the angle BAG with the 

protractor. 

It is needless to say that by this method of the double square in, 
combination with the attitude indicated, we may take a number of 

other projections, according to the object we have in view. (Fig. 40.) 
ents in coimection with the face are not without 

interest. Thus there are three for the nose, of which we shall speak 
when giving the descriptive characters of this organ. There are 
also several for the mouth, the eyes, and the ears. Subjoined are 

obtained by Quetelet on Belgians of the male sex, from 
25 to 30 years of age, which may be usefully compared with those 
given at page 317. The stature is taken as = 100. 


some 


Prom the vertex to the line of the hair 






3J 


5J 


line of the hair to the root of the nose 
root of the nose to its base 
base of the nose to the ohin 
n the vertex to the ohin (head) 


« t m 


* 4 » 


Length of the eye 
Breadth between the eyes 

3, of the nose at the base 
Length of the mouth 




99 


ear 


• • 




• 4 • 


« « « 


2*6 

4*3 

3'0 

3'9 

13*7 

1-8 

2-1 

21 

3*2 

3*7 
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These are manifestly at variance with those laid down by Art, 
and we have been obliged to give them approximately only. But 
they refer exclusively to Belgians, and it would be necessary that 
the same proportions should be established with reference to all 
races as Avell as to their indhddual variations. Then artists should 
know the physiological limits beyond ivhich they ought not to go. 



Fig. 40.— Median facial goniometer of M. Broca, In position for taking the facial angle of 
Jaoquart, whose apex is at the sub-nasal point. The two auricular pins, O, being in 
place, the point A being on the supeiior alveolar point, and the branch K B being 
lilaced in its proper position, the instrument also gives the angle of Cloquet. 


To speak only of the head : Gerdy asserts that its measurement is 
commonly limited to Ml and 1-33 per cent, of the stature : 1iut he 
made his measurements iu Paris, where there is a mixture of long 
and short heads j while Quetelet made them upon individuals of 

the Kymri race, that is to say on the long heads, proving the 
numerous types of proportions. 



Chap, v.] 


MEA8UBEMENT OE THE BODY. 


831 


Measurement of the Body. 

Measurements of the head and body so nearly correspond tliat, 
subject to certain corrections, we may generally make a direct com- 
parison between them. It is not so with those of the body alone, 


which often differ altogether from those of the skeleton. 


Owing to 


the necessity there is to appeal to the kindness of traveUers, and 
these sometimes not the most experienced, the Instructions generally 
prescribe, not the most logical measuring points, but those which are 

lost easily found. 

Thus in the wrist, in default of the articular line, the exact posi- 
tion of which requires some surgical knowledge, we require the point 
of the styloid process. At the inferior extremity of the humerus, 
in default still of the line of separation betweLcn it and. the radius, wo 
take the epieondyle. At the knee, in default of tlie same line of 
separation between tke tibia and femur, most people are satisfied 
T^ith the centre of the patella. 

[n order, therefore, that anthropometry on the living sulijeet may 
be as practically useful as possible, it is necessary to have rules for 
converting the ? simple measurements recommended, into strictly 
anatomical ones, Eox example, hy adding seven miUim^tros to the 
length of the hand, we should have its true length on the skeleton ; 
by subtracting twelve millimetres from the length of the leg, 
stretched out in obedience to tbe Instructions, we get the length of 
the tibia without the malleolus ; that is to say such as we make 
it in our calculatious for determining the proportions of the 
skeleton. Agaiu, one of the principal objections to the measure- 
ment of the thigh, or of the entire lower limb, is our inability to 
take its true upper extremity, that is to say the head of the 
femur, which lies out of reach in its cavity. In default of this we 
have occasionally taken the anterior superior spine of the Uium, 
the great trochanter, the pubis, and the perhuEUm; but it would 
not he difficult to correct these measurements, A series of investigar 
tions— which we do not put forward as being strictly accui'ate — have 
led us to think that iu the adult European of the male sex and of 
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middle height, these various points and the head of the femur may 
he arranged in the following order : From the spine of the ilium to 
the head of the femur, 6 centimetres; from this to the great 
trochanter, 2 '3; from the great trochanter to the pubis, 2'0; from 
the pubis to the perineeum, 4 ‘7. The following are the rules for 
converting each of the measurements of the thigh, or of the 
enthe limb, into anatomical measurements of the femur : 

MlUimfetreB. 

Commencing from tie spine of the ilinm, subtract ... 60 

„ ,, great trochanter, add... ... 23 

„ „ pabia, add ... 43 

„ „ perinsaum, add 90 

These dimensions answer for statures of 1 '650 millimetre. When 
the individual or the race is taller or shorter, by a simple rule-of- 
three sum we get the proportionate amoimt which should be added 
onJsubtracted. Independently of the measuring points, which it is 
recommended to look for, and to mark with coloured chalk before 
commencing our operations, the calcixlation of the anthropometrical 
measurements is simple enough. The individual is placed with his 
hack against a wall, in the same way as for the measurement of the 
head, in the attitude of a soldier standing at attention, the feet 
together, the arms hanging down, with the hands extended on the 
thigh. By the double square we then take the height of each point 
above the ground. The least asymmetry of the body, the ahghtest 
separation of the limbs or unevenness of the hips would give rise to 
considerable mistakes. The difference between the length of the arm 
in the above attitude, and of the same in complete abduction, may be 
as much as two or three centimetres, which arises from the head 
of the humerus sinking deep into the armpit, and shortening the 
limb that much. In the lower extremity, when the superior point 
is taken from the pelvis, the difference is still greater. The em- 
ployment of a tape for directly measuring the exact distance from 
one point to another, by following the contour of the limb, is iuexact ; 
the line is not only oblique, but also convex, owing to the proj ection 
of the muscles : two causes which contribute to elongate it. The 

4 

following are the most important measurements recommended in the 
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“ Instructions de la Soci4te d’ Anthropologic,” and the corresponding 
dimensions obtained byM. Gillebert d’Hercourt on eighteen Arabs and 
ten negroes of Algeria. To obtain the length of a part, one measure 
must he subtracted from another. The height of the epicondyle 
being 1057 millimetres in the negro, and that of the styloid process 
of the radius 795, the forearm will be 262 miUiinfetres ; which rela- 
tively to the total height will be expressed by 189 ‘2, and would 
then be compared with the same value in the Arab. 

Height above the ground. 18 Arabs. 10 Negroes. 

Prom the vertex (stature) 1-666 ... 1-645 

,, acromion (scapula) 1-374 ... 1-352 

„ epicondyle (external tubero.slty of the 

humerug ah its inferior border) ,,, 1-067 ... 1-057 

„ styloid process of the radius ... ... 0-804 ... 0-795 

„ inferior extremity of the middle linger ... 0-619 ... 0-601 

„ great trochanter (superior border) ... 0-877 ... 0-875 

„ articular interspace of the kuee (outside) 0-464 0-458 

„ internal malleolus (point) 0-780 ... 0’740 

Breadth. 

Grande mvergure 1-767 ... 1’704 

Prom one acromion to the other (point) 0-372 ... 0-372 

„ the ordst of one ihum to the other (maximum) 0-281 , . . 0-266 

Length of foot 0 269 ... 0-253 

We* may add two other measurements, on account of their sim- 
plicity and readiness of application. The first is the length of the 
trunk, one of the most important in anthropometry to determine. 
We take the distance from the prominent spinous process of the 
seventh cervical vertebra to the point of the sacrum or coccyx ; or 
that of the clavicle, or the sternal fourchette, to the pubis or 
perinseum : but these present some difficulties. By following the 
“Instructions de la SocieM d’Authropologie," this measurement is 
indirectly obtained in many ways. 'The method we recommend is 
direct, and is easy of application among savages, who are not 
frightened by it. The second measurement was devised by the 
Americans during the War of Secession, and was suggested by a 
well-known comparison (see page 86) which Mr. Huxley makes 
between Man and the anthropoids. These measurements are : The 



334 


GEANDE BNVEEGUEE. 


[Chap, v. 


lieight of tlid fourcliette of tlie sternum above the ground, the 
individual being seated on the ground with the trunk upright, and 
breathing quietly ; 

The distance of the extremity of the middle finger in the 
ordinary vertical attitude from the upper border of the patella, the 
muscles of the thigh being flaccid. JSTow let us proceed to the 
application : 

The relative height of the head, of the length of the neck, and 
the height of the trunk, to the stature, are the three primary 
elements of the proportions of the body which we have to determine. 
Setting aside the essential proportions of the head and the pelvis, we 
shall presently have to speak of the dimensions of the various parts 
of the trunk. Then come the proportions of the extremities. There 
are two methods by which we may at once ascertain the relative 


length of the upper extremities : namely, the grande envergure (see 

« 

page 84), and the distance from the middle finger to the patella. 

The grande envergure is taken with two squares, the back of the 
individual resting against a wall. The following are some of its 
averages relatively to stature = 100 • 


10,876 American soldiers (Gould) 

4 • « • • • 

... 104-3 

306 English (Gould) 

449 444 

. . . 104-4 

81 Scotch „ 

444 444 

... 104-9 

827 Irish 

44 4 4 4 4 

... 104-6 

662 Germans „ 

4 4 4 4 9 4 

... 106-2 

2020 Negroes „ 

44 4 44 4 

... 108-1 

863 Mulattoes „ 

4 4 4 4 4 4 

... 108-1 

517 Iroq^uois Indians (Gould) 

« ri « ft * 

108-9 

30 Belgians (Qu4telet) ... 

i • ft ft ft ft 

... 104-6 

20 Berbers (various authors) 

44 * 444 

... 104-2 

27 Arabs „ 

444 444 

... 101-3 


It follows then that the envergure is rtanifestly greater than the 
stature, except in individual cases, where it is frequently less, and 
also that it is notably greater in negroes, mulattoes, and Iroquois 
Indians, than in whites ; this arising from the length of their upper 
extremities. 

The distance from the middle finger to the patella is given in the 
four following series of Mr. Gould, the stature = 100: 
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10,876 American soldiGi's 

4 • • 

i # • 

... 7-49 

617 Iroquois Indians 

• *4 

t * # 

... 6‘36 

2020 Negroes 

#44 

##4 

... 4*37 

863 Mulattoes 

4 4# 

# 1 • 

... 6-13 


The more the distance diminishes in these cases, the greater is 
the length of the upper extremities. The arm then is shortest in 
whites, longest in negi’oes, and intermediate in length in mulattoes. 
This verifies Mr. Humphry’s statement that the upper extremities 
of the skeleton of the negro are longer than those of the Emopean. 
Now this result is clear from the above statistics, and does not vary 
in any of the seventeen series of whites and the eight of negroes of 
which they are composed. Frequently, in the latter, the extremity 
of the middle finger touched the patella j once it was twelve inille- 
mHres below its upper border, as in the gorilla. 

"With respect to the proportions of the extremities, there are three 
relations which have specially engaged the attention of authors ; 

That of the superior to the inferior extremity apart from the 
hand and foot 3 (2) That of the forearm to the arm ; and (3) That 
of the leg to the thigh.’ We shall select some examples from 
the Novarra measurements, which were made hy very experienced 
physicians, and on races very dissimilar to one another. There is 
only one fault to he found with them — namely, that they were 
taken with the measuring-tape : 



Forearm and arm 

Forearm 

Leg to 


to leg and thigh. 

to arm. 

thigh. 

30 Germans 

69-9 

83*5 

99‘4 

20 Slavs 

69-7 

86-8 

99*8 

10 Roumanians 

68-4 

88-3 

99-4 

26 Ghineae 

75-6 

84-5 

101-1 

34 Nicobarians 

76-2 

83-8 

111-1 

9 Javanese 

73*.5 

86-4 

107 ‘0 

2 New Zealanders 78'0 . . » 

8£-9 

96-5 

1 Australian 

78-3 

90-3 

109-6 


This shows : {a) That in the first relation there are very decided 
differences, the three series of whites having the upper extremity 
relatively short, the three other series, especially the New Zealanders 
and the Austrahan, relatively long ; ( 6 ) That the proportion between 
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the forearm and the arm, contrary to -wliat we should have expected, 
does not show any very sensible difference, except in the Australian, 
where the forearm is the longer, as in the African negro ; (c) That 
the relation of the leg to the thigh is found to possess great im- 
portance, the leg being short in the three series of whites and in 
the New Zealanders, and long in the others, except the Australian. 
We see the contrast between the New Zealanders and the Australian ; 


the latter being simian in aU the three relations, if we accept 
Dr. Humphry’s opinion as to the tibia, the former only being so 
as regards his upper extremity, and approaching the European as 
to his forearm and leg. 

The proportions of the foot and hand wiU now engage our 
attention, In the following averages, the stature being = 1 00, the 
square has been employed by M. Grillebert d’Hercourt and others, 
and the tape by M. Wiesbach, of the Novar^a, by Quetelet and 
Bourgarel. W e need not, however, take any account of the slight 
differences in consequence, 


10 Kourouglis of Algeria (Gillebert d'Hercourt] 

Hand. 

1 9-9 

• • * 

Foot, 

1-1-2 

10 Negroes of Algeria 



10'8 

« i $ 

15-3 

27 Arabs of Algeria (various authors) 

• 44 

iia 

4 4 4 

13-4 

86 Berbers (various) 

• • • 

4 4 4 

11*1 

4 » 1 

15-4 

50 Belgians (Quefcelet) 

• « • 

4 4 4 

irs 

» 4 1 

15-4 

30 Germans (Novarra) 

• • « 

• 14 

12-2 

4 4 4 

151 

20 Slavs „ 

4 • ♦ 

• 4 • 

12-7 

4 * 1 

15-3 

10 EoumaQianB ,, ... 

• « • 

4 4 • 

11*6 

4 4 4 

14-8 

26 Chinese „ 

« • 1 

4 4 4 

12*8 

t t t 

15-9 

53 Nioobarians 

• 4 ♦ 

* 4 • 

13*1 


16-2 

23 TodaSj a Buperior tribe of tlie Nilgberries 

( Sb oi*fct^ ti« I** 

11*8 

i 1 • 

18-1 

60 Aborigines, inferior tribes of 

gherries (Shortt) 

the 

4 4 4 

Nil. 

4 4 « 

10*8 

4 4 4 

15-3 

12 New Caledonians 

• at 

4 4 4 

12-8 

14 4 

15-6 

10,876 White soldiers (Gould) ‘ 

• •• 

4 4 4 

12*8 

4 4 4 

14-9 

2020 Negroes „ 


• 14 

12'8 

4 4 4 

16-0 

863 Mulattoes „ 


« 4 4 

12’8 

4 4 4 

15-7 

517 Iroquois Indians „ 

4 t • 

4 4 4 

12*8 

• 4 4 

14-8 


What conclusion are we to draw from this 1 In the first place, 
that the hand and the foot of man, although shorter than those of the 
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anthropoid ape, do not vary among races according to their order of 
superiority, as we should have supposed. A long hand or foot in 
not a characteristic of inferiority. One would say that the 
Germans and Slavs of M. Wieshach have a hand larger and more 
simian in character than the negroes of Algeria, and more nearly 


resembling that of the negroes of Oceania. 


Of the two distinct 


tribes inhabiting the hfilgherries, in Southern India, the inferior 
has the smaller hand. As regards the foot, it is true the negroes of 
America are between the whites and the anthropoids in the same 
way as mulattoes are between them and whites. "We are unable to 
form any definite opinion on this point with respect to the Bosjes- 
man, the !N'egrito, and the Australian, from lack of documentary 
evidence. It seems that the Australian has the usual-sized hand, 
while the foot is extraordinarily long. 

In default of a general character, this measurement gives ns a 
special ditfereutial character between certain races. The Nicobarians 
have both upper and lower extremities very powerfully developed. 
The Arabs and Berbers have the same average hand, but the foot 
of the former is small, while that of the latter is large. The hand 
of the Kourouglis is remarkably small, and the foot of the Todas 
monstrously large. It is curious to compare the two general 
averages of the same proportions of the stature as recognised in the 
Arts, wliich are expressed below in hundredths. That of Albert 
Diirer, it appear.?, was the nearest in results to our orvu. 


Our general average 

4 4 4 

Hand. 

... 11*7 ... 

Foot. 

16-4 

Greeks 

» • V 9 9* 

4*9 

... 109 

14'9 

YitruviuB ... 

9 9 9 • « * 

9 9 9 

... lO’O ... 

16'7 

Albert Diirer 

9 9 9 9^9 

• « 4 

... 11-1 ... 

15*2 

Shadow 

9 w 9 9 m 9 

4 4 4 

... 10-6 ... 

15-3 

Caras 

4 9 4 4 9 9 

44 4 

... 10*5 ... 

15-8 

Gerdy 

9 9 4 • • • 

4 9 9 

... 11*1 ... 

16*6 


We are met at the commencement of our study of the propor- 
tions of the body with the fact that they differ considerably in 
each race, without the superiority of rank which such race takes en- 
abling us to guess the meaning of such differences. Each race, 
M. Wieshach says, has its share of characteristics of inferiority, and 
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the resemblance to the ape is not confined to any race in particifiar. 
It is true that the learned anthropologist of the Navarra refers to 
the proportions of the orang, and the question is whether some 
races approximate in these to certain anthropoids and others to 
others. It is certain that there are human types which differ in 
tlie proportions of the skeleton, hut these are not yet settled. 

Besides the measurements of length, there are those of breadth, 
and those of volume as estimated by the circumference. Thus (a) The 
relation of the breadth of the foot and hand to their length (this 
breadth being taken, in both cases, by projection with the square 
commencing from the head of the fifth metatarsal or metacarpal 
bone, and crossing the great axis of the organ at a right angle; 
{h) The relation of the maximum breadth of the hips, at a level 
with the great trochanter, to the maximum breadth of the pelvis 
over the crests of the ilia ; (c) The corresponding relation, at the 
other extremity mf the trunk, of the maximum breadth of the 
shoulders at the external surface of the deltoid muscle to the 
biacromial breadth ; (d ) The relation of these various diameters with 
the breadth of the thorax from one armpit to the other (taken with 

two squares). 

The biacromial breadth, the measuring points of which are more 
-anatomical, has been measured with the tape, by passing it in front 
of and behind the neck, and with the double square. Subjoined are 
some averages obtained by the only exact method of proceeding. 

Stature — 100, 

18 Arabs (Gillebert d’Heroourfe) ,,, 21*1 

13 Kabyles „ ... 22'^^ 

18 Negroes of Algeria (Gilleberfc d’Hercourt) ,,, 22*6 

27 Annaiaites (Mondi&res) ... ... 21*0 

14 „ women (Mondiferes) . . . 20*4 


In order to show the differences between them, we give the same 
measurement by the tape. 

stature = 100, 


25 Belgians (Quetelet) 

25 „ womea (Quefcelefc) 

26 Cbinese (Nouarra) 

9 Javanese „ 

8 ,, women. {Novarra) 


f • • 

• « ■ 


• • • 


• » • 


23-4 

22*0 

25*2 

24*0 

23*8 


4 t 4 
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It -vyill be observed that in the Belgians, the Javanese, and the 
Annainites, the biacromial diameter is smaller in the woman. 

The circumferences are generally bad measurements, because they 
vary according to the development of the muscles, the fat, and the 
subjacent organs. Moreover, the relation of the maximum circum- 
ference of certain articulations with those of the maximum enlarge- 
ments of the parts situated above and helow, shows whether the 
articulations are large or small. The relations of the minimum 
circumferences at the Irottom of the leg, and the maximum above, 
gives the development of the calf, which is a characteristic of 
superiority in the white race relatively to the negro races, whose 
spindle leg resembles that of apes. The relation of the circum- 
ference of the hips or the chest with the circumference at the waist 
marks aU the intermediate gradation between the wasp figure 
{taille de gu^23e) of the woman, and the trunk all of a size (tronc 
tout d'une venue) of the man in general and of the Andaman race in 
particular {De Quatrefages). 

The circumference of the chest has received a considerable 

4 

amount of attention, but more in reference to the capacity of the 
pulmonary cavity according to race. It has an interest not only 
for art and for anthropology, but also for medicine, as a diagnostic 
of disease. We shaU again refer to this later on, -when speaking 
of physiological characters,* 


* See, for the measurements on living subjects, "Des Eaces de VOceanie 
Framjaiso,” by A, Bourgarel, in “Mem, Soc. d'Anthrop.," vol. ii», 1861; 
**Eei 0 e der Oesterreichischen Eregatte 'Novarra lun die Erde in den Jabrou 
1857-59, " “ Anthropologieoher Theil,*’ by Drs. Scherzer, Schwartz, and 
Wiesbacb, Wion, 1867 ; “ Invesfcigatioa on American Soldiers, ” by E. Gould, 


New York, 1869; “LAnthropometrie,” by Quebelet, Brussels, 1870; 
“iStudessur Soixanfce-seizo Indigenes de rAlgerie,”by Gilleberb d’Hercourt, 


in Soc, d*Anthrop.," vol. iii,; "Eapport snr la Moupuration de Cent 


Indigenes de Biskra by Dr. Seriziat/' by Dr, Topinard, in “Bull. Soo. 
eVAnthrop./* 2nd series, vol. v., 1870; “ Sur les Kabyles du Djurjura,” by 
Dahoussef;, in “Mem. Soo. Ethn./' 1872; “Note aur lAnthropologie de 
la Eace Annainite/' by A. T. Mondteres, in “ Mem. Soc. d’Anthrop.,'' 2ud 


series, vol. i., 1875 j &c. 



o 
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CHAPTEE VI. 

descriptive CHARACTEBS — COLOUR OP THE SKIH, BYBa, AND HAIR 
— CHABAGTER3 OP THE HAIR — PHTSIOGNOMT — FORM OP THE 

PACE, NOSE, MOUTH, AND EARS — ^EXTERNAL GENITAL ORGANS 

TABLIBR AND STBATOPTGA. 

Descriptive GJiaracters. 

The white races personally studied by anthropologists constituting 
only a fraction of the human family, the description of outward 
characters comes to us principally from travellers : they furnish the 
details which we embody. But accompanying their descriptions,, 
traced as they may be with a masterly hand, we too frequently find 
simple detached phrases wliich must be explained, respecting which 
opinions, varying according to the mood of the individual, have 
been substituted for plain facts. A traveller arrives in the midst 
of a savage tribe, and depicts it in colours of tbe most hideous 
kind ; as he proceeds with his account, having become familiarised 
with it, he looks at it in quite another light : the two descriptions 
are at variance with one another. One could hardly imagine the 
contrary impressions given hy the nude, hunchbacked, shambling 
savage, Klee the Australians of Port Royal, which Peron and 
Dumont d’Urville met with, and the same hold and menacing 
creature, with head erect and cambered loins, armed with his 
shield and lance. You look at the former as a most disgusting 
object, with his thin and lean and disproportionate limbs, and his 
forbidding countenance ; at the latter as the very impersonilication 
of the ancient gladiator, whose figure recalls the most beautiful 
antique marbles. This kind of contradiction, as found in the 
traveller’s diary, is not confined to individuals of the same race : 
the Bosjesmans, the Esquimaux, the people of Tierra del 
come in for their share. As regards the female it is worse still. 
According to the mental impression created at the time, one will 
be represented as having hideous simian features, another, of the 
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same age and of the same tribe, as having a pleasing conntenance. 
The Bosjesman woman produces this kind of impression upon the 
European. Hence the anthropologist’s earnest desire to be fur- 
nished with definite facts, and not with exaggerated descriptions. 

In matters of detail it is the same, and one is deceived even as 
regards prognathism, the form of the nose, the colour of the skin, 
and the character of the hair. There is no doubt that the appel- 
lation “aquiline” has been given to flat noses, which when looked at 
in profile exhibited a slight convexity. It is thus that in Australia 
all imagmahle types, even the Caucasian, have been described, After 
a most attentive perusal of accounts given of the hair, in which even 
its physical characters have not been neglected, we are often obliged 
to pause to inquire whether the hair, which has been spoken of a 
dozen times, is straight or woolly. Humboldt mentions that to 
those wdio had newly arrived in South America, all the Indians 
seemed to he ahke, but that after a certain time their diversity of 
feature appeared as remarkable as among Europeans. In estimating 
cploirr, the most egregious errors are committed. In the midst of 
blacks the mulatto would appear white. It is not that the traveller is 
deceived in this matter ; hut he gradually alters his opinion, and his 
estimate from being relative becomes absolute. The French people 
look upon the English as fair, hut they consider themselves dark ; 
this is because the French compare the English with themselves, and 
wo compare ourselves with inhabitants of the north. Dr. Beddoe has 
especially drawn attention to this kind of error. Dr. Livingstone, 
rcfenung to the negroes of the coast, continually speaks of those to 
the west of Lake Tangauyka, and especially Cazeiuba, as havmg fair 
skin, hut slight prognathism, and a Caucasian nose ; in short, with 
as fine heads as are to be found among Europeans.' For tbesf 
numerous sources of error, we do not say for the practised anthro- 


pologist, but for the ordinary traveller, there is but one remedy, 
namely, not to tru.st to his o^vn impressions, hut to confine himself tc 
making use of tables for the colour of the skin as well, as for the 
hair, and as far as possible for measurements. The index of breadth 
of the nose gives us more information on the subject than all the 
roundabout descriptions. We return therefore to the anthropo- 
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logical instructions, circulated, by various societies and printed in 
many languages.* 

Lumbo-Sacral Enselhire, 

Among the descriptive characters, some are only supplementary 
to the observations of the preceding chapter on the proportions of 
the body, (a) The development of the muscles, or of the fat, when 
it is peculiar to the race and not to the individual ; (&) The develop- 
ment of the region of the buttocks, of which we shall speak pre- 
sently ; (c) The development of the abdomen, which may sometimes 
be a character of race, but is most frequently caused by living 
habitually on vegetable food, and by irregular diet : thus, savages 
go many days without food, or nearly so, and then for twenty-four 
or forty-eight hours gorge themselves to repletion ; (cl) Lastly, the 
degree of inflection of the two spinal curvatures, the one the lumbo- 
sacral, to which Duchenne de Boulogne gives the name ensellure ; 

the other dorsal, each being compensatory to the other. The former, 

► 

having the concavity posteriorly, is enlarged in certain races, and 
diminished in others. “ I have seen,” says Duchenne de Boulogne, 
“ Spanish ladies whose lumbar incurvation was such, and the move- 
ment of the lumbar muscles so extensive, that they were able to 
throw themselves backwards so as almost to touch the ground.’ 
He has met with the same thing among the women of Lima, and 
of Portel, near Boulogne. 

Colour of Skin, Hair, and Eyes, 

The colour of the skiu, hair, and eyes is the result of a general 
phenomenon iu the organism, namely, the production and distribu- 

* See "InetruotionB Generalea adresses aux Voyageiirs,” in “Mem. Soc. 
Bth. de Paris,” vol. i., 1841 ; “ Instractions Generales da la Soo. d’Anthrop. 
de Paris,” drawn up by M. Paul Broca, Paris, 1865, 2nd edition in the press ; 
“Notes and Queries on Anthrop.,” published by the British Association for 
tho Advancement of Science, London, 1874 j “ Anleitung zu Wiasen- 
Bohaftlichen Beobaohlungen au£ Eeisen,” Berlin, 1875. the anthropological 
portion by E. Virchow j " Instructions Generales aux Voyageurs ” of the 
Geographical Society of Paris, 1875, anthropological portion by M. de 
Quatrefages. 



Chap, vr.] 


COLOUE OE THE SKIN, 


843 


tion of tlie colouring matter. The skin of the Seandinavian is 
white, almost without colour, or rather rosy and florid, owing to tlio 
transparency of the epidermis allowing the red colouring matter of 
the blood to be seen circulating through the capillaries. After 
htemorrhage or in anjemia, the amount of globules, which is normally 
rather over twelve per cent., may descend to two per cent., the 
smallest known j the blood has then lost five-sixths of its colouring 
matter j the surface of the body becomes pallid and has a waxy 


tint. 

The skin of the negro of Guinea, and especially of Yoloff, the 
darkest of all, is, on the contrary, jet black, which is caused by the 
presence in the minute cellules on the deep surface of the epidermis 
of black granules, known by the name of pigment. Ihe black 
layer thus formed by these cellules, which used to he called the 
rete mucosum of Malpighi, remains adherent sometimes to the 
dermis and sometimes to the epidermis on removing the latter, after 
previously submitting the skin to maceration. This pigment is 
found in all races, whether black, yellow, or white, but in very 
different quantity ; hence their various tones of colour, from the 
lightest to the darkest. Whites, who readily become brown on 
exposure to light, are undoubtedly provided with it. It is always 
more abundant in the scrotum and round the nipple. It is very 
visible on the mucous membranes of negroes, which are frequently 
surrounded by masses of it, notably on the vault of the palate, the 
gums, and the conjunctiva, wliich we have also met with in young 
orangs. The same pigment is found in all races on the internal 
surface of the choroid, sometimes in the lungs, and, among negroes, in 
the brain. The colouring matter of the hair resembles it very much. 
The disease described at page 161, under the name of "albinism,” 
is owing to its diminished quantity in the .skin, as well as in the 
choroid and in the hair. It may he seen in aU races, hut it is 
necessarily more observable in those in which the pigment is more 
abundant. Besides the red colouring matter of the blood, and the 
black colouring matter of the skin and the choroid, we must mention 
a third, biliverdin, which is secreted in the liver, and to which the 
vellow colour of the tissues in jaundice is due. This also gives the 
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yellowish colour of the cellulo-adipose tissue, of the muscles, and of 
the blood, which is so often met with when making autopsies of 


negroes. 


Is not this colouring matter a transformation, an altered 
condition of the colouring matter of the blood, or of the pigment 1 
Chemists must answer the question. We may remark that the 
shades of colour in the mixed breeds, between the negro and the 
white, partake more of the yellow than the red tint. 

The last vestiges of a mixtm-e of breed returning towards the 
white, are the yellow colour of the sclerotic, and the lunule of the 
nails : the latter sign is weU known among American Creoles. 


fimdamental 


the 


human organism: namely, the red, the yellow, and the black, which, 
mixed in variable quantity with the white of the tissues, give rise 
to those numerous shades seen in the human family, which it would 
be impossible to enumerate. We may, however, reduce them to 
four fundamental types, which the first anthropologists expressed in 
these terms : namely, the white in Europe, the yeUow in Asia, the 
red in America, and the black in Africa. The white and black 
there can be no doubt about; they correspond to two of the 
primordial divisions of the human race. The tAvo others are less 
definite, the red especially. Erom their mixture and the influence 
of external conditions issue all the shades of colour which we now 
see. In the white there is every variety of shade. The rosy com- 
plexion of Scandinavians differs from the florid complexion of the 
English and Danes. The dark coloiu- of our Erench races to the 
south of the Loire is not that of Spaniards, nor of the bronzed 
Kabyles. There are at least two groups in the series : namely, those 
whose skin easily becomes dark, sometimes enormously so, from the 
contact of air and light, and is uniform; and those ivhose skin AYhen 
exposed to the sun becomes hrick-red, or covered with freckles. 
Among the former especially, this colour becomes less in winter, 
and disappears on a return to temperate or cold countries, readily 
making its appearance again in hot countries. In the latter a sort 
of burn is produced, the skin becoming chapped and excoriated. 
In either case, children are horn white. The Erench in Algeria, 
and the English in India, furnish us with abundant examples of 
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tliis. Tlie yellow tint of eastern Asiatics varies even more. Some- 
times it approaches that of the white, so as to he indistinguishahle 
from it ; at others, it is olive green, passing through aE the inter- 
mediate sliades from pale yellow to brown or gingerbread colour. 
Among the Chinese, those of the north more particularly, it becomes 
dark in winter, as in the first group above alluded to, and pale in 
summer {Lamprey). ^ 1 , 

The term “red” has beenaiDplied to the American Indians less on 
account of this being their ordinary colour than of their dyeing the 
hair and painting the skin red. All shades of colour are seen 
among them, from the light tint of the Antisians of the Central 

Andes to the dark olive of the Peruvians {D’Orbigny), and the 
negro black of the ancient Californians (La Permise). They are 
frequently, however, said to be copper or cinnamon coloured. This 
copper colour is common in Polynesia, where very light yelloAv or 
brown tints are as frequently met -with. In Africa, red and yellow 
are very common, qmrticularly in the south, the centre, and towards 
the Upper Nile. The Foulhas are of a rhubarb-yellow colour, 
those of pure blood approaching to red. The Bisharis are very 
frequently of a mahogany red. "We know that the ancient 
Egyptians were painted red on their tombs. The classification of 
olden times in which the red colour was said to he peculiar to the 
American Indians is therefore incoirect. 

If negroes are, as regards colour, so widely separated from whites, 
they insensibly blend mth the yellow or the red in many parts of 
Africa. The most decided blacks are those of the Coast of Guinea, 
but from the Yoloff to the Mandingo and the Ashanti there is 
every variety of shade. In South Africa, the Hottentots, and 
especially the Bosjesmans, are not hlack, hut of a yeUow-gray, 
like old leather. On the Gaboon, the Obongos seen by Du Chailln 
were also of a dirty-yellow colour. We speak of the red Kaffirs. 
Among the Makololos of the Zambesi, and the Fans of Burton, 
many were the colour of cafe au laii. The expressions “light brown,” 
“ light colour,” are frequently applied to the negroes of Lualaba in 
Livingstone's “ Last Journal,” but are they not so relatively to the 
suri'onnding peoples 1 The black colour of the skin is met with in 
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other countries besides Africa, as among the Australians, and the 
straight-haired blacks of India — one of whom, of an intense black 
slightly mixed with red, was dissected in M. Broca’s laboratory— 
also among the black Arabs of the Yemen, or Hymiarites, &e. In 
the same way that whites become dark by being removed into hot 
countries, blacks become lighter in cold and temperate countries, as 
well as when suffering from iUness. Dark colour in the negro is a 
sign of health. 

The colour of the skin is usually, we might say constantly, 
associated, if the races are pure, with a certain colour of the eyes 
and hair. Thus, those with white skins of a rosy hue, which 
cannot bear the sun, have'usually light eyes and hair. Those with 
white skins, which readily tan with the sun, and those with yellow, 
red, or black skins have on the contrary dark hair. Light hair 
and eyes are much more rare, although they are met with to some 
extent everywhere throughout the globe, except in' Australia and 
in Central Africa. 

It is not always easy to determine the colour of the eye, or rather 
of the iris. The iris is formed of two circles, which are occasionally 
of different colours, the external being darker than the internal, and 
of an intermediate zone of a lighter hue. Eadiated strirn and spots 
are sometimes seen, which add to our difficulties. It is desirable, 
therefore, to stand at about the distance of a centim^jtre in order 
to ascertain its general appearance, without going into minutice. 




with 


pupil, as well as carefully to note the shadow projected by the 
eyebrows and eyelashes. The “ Instructions de la Society d'Anthro- 
pologie ” recognise four shades of colour — ^brown, green, blue, and 
gray ; each having five tones— the very dark, the dark, the inter- 
mediate, the light, and the very light. The expression “ brown ” does 
not mean pure brown, it is rather a reddish, a yellowish, or a 
greenish brown, corresponding with the chestnut or auburn colour, 
the hazel {noisette), and the sandy {roiix), made use of by the 
English., The gray, too, is not pure ; it is strictly speaking a violet 
more or less mixed with black and white ( Broca). 

Dark and light blue eyes usually belong to those which we 
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term fair people, and are more characteristic of a particnlar group 
of race than any other shade ; thej' are commonly associated with 
fine, silky, and yelloAvish or flaxen hairj when associated with 
black hair, they are a sign of mixed breed. Gray, greenish, and 
neutral-tinted eyes is one of the characteristics of the Celtic race. 
They are very common in Eussia in conjunction with a skin 
natm’aUy marked with freckles, and appear to have been derived 
from an ancient race now extinct or merged into other races. It is 
nevertheless a question whether green eyes are not in certain cases a 
transformation of the blue by crossing. (See Chapters X. and XL, 
“The Fair and Tin Types.”) 

The colour of the hair may be classified as follows : The flaxen 
(approaching that of Allhnos), the flaxen (properly so called), 
the golden yellow, the sandy, the chestnut, the brown, and the 
various shades of black up to that of jet. Dr. Beddoe. does not 
look upon sandy hair as ethnic, he considers it accidental. Have 
we not, on the contrary, ground for considering it as a vestige of an 
extinct race with green eyes, which might have advanced as far as 
England and the confines of the Ehine 1 

There is often an alteration in the colour of the hair on the 
surface of the body, especially in the folds about the joints, where 
it becomes reddish, owing to the acid which is there secreted. The 
inquiry is often made by travellers how it is that there are 
individuals with light or reddish hair in the midst of people with 
black hair. It is due occasionally to a complete or incomplete 
albinism, and more frequently still to the use of dyes. All the 
tones and shades of colour have been arranged by M. Broca in the 
“ Instructions de la Society d’Authropologie,” under the form of 
a chromatic table, which has been reproduced by many of the 
foreign societies, and is aoAv universally received. We thus get 
fixed data, upon which discussion is scarcely possible, instead of 
individual notions. Dr. Beddoe, in England, has given a consider- 
able amount of attention to the colour of the eyes and hair in a 


Deans 


limited 


to reproduce his tables, even in part, or of giving a resumS of them, 
we shall only take into consideration one point, namely, the pro- 
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portion of those commonly called fair, chestnut, and brown. Con- 
sidering that light eyes and light hair, for example, are both well 
understood terms in pure races, and that we have nothing to do 
with mixed races, we have added [a) Those with black and fair 
hair and light eyes ; (&) Those with chestnut-coloured hair and 
eyes of an intermediate tint ; and (c) Those with dark brown and 
black hair and dark eyes. The sum is divided by two, and the 
■quotient expressed in hundredths of the number of individuals 
examined. The following are our results in this most remarkable 
series : 



Sandy and 
Fair. 

Intormodiata 
or Chestnut. 

Brown. 


For cent. 

Per cent. 

Per cent. 

28 Dailies 

... 78*5 

... 17-9 ... 

3-5 

400 W allacliians 

... 52*0 

... 22-2 ... 

25-2 

1125 Scotch Highlanders 

... 45*4 

... 23-9 ... 

30-9 

90 Irish 

... 45*3 

... 21-2 ... 

31-9 

654 Normans 

... 33*1 

... 29-2 ... 

37'6 

1260 Yionneae 

... 32*8 

... 25-8 ... 

41-4 

368 Bretons 

... 20*0 

... 22-7 ... 

67-3 

518 Ligurians 

... 17-0 

... 16-0 ... 

67'0 

163 Northern Jews... 

. , . 14*4 

... 13-3 ... 

73-6 

233 Southern Jews , . . 

... 135 

... 13-7 ... 

73-1 

130 Maltese 

8’8 

... 11-8 ... 

79'3 


% 

From this it appears — (a) That not one of these series is abso- 
lutely pure, and that, among the Jews more particularly, there are 
inchviduals with fair and chestnut hair ; no one moreover would 
assert that this people marry exclusively with those of their own 
religion, and do not intermix with those of other creeds. (&) That 
the greatest number of fair people are met with among the Danes, 
then the Wallachians, and the large.st number of brown-haired 
individuals among the Maltese, the Jews, and the Ligurians, 
(c) That the Southern Jews and the ITorthem Jews are almost 
entirely brown-haired, wliich is a certain argument in favour of the 
influence of external circumstances, {d) That the Bretons are 
essentially brown-haired. Moreover, the comparison is perhaps not 
altogether an impartial one as to the fair-haired, inasmuch as the 
chestnut-coloured are somewhat taken into account. The beard, 
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of notliing is said here, is often light when the hair ia 

brown, while the converse is rare. The following table, calculated 
in the same way as the American statistics of the War of Secession, 
also merits onr consideration on account of the prodigious number 
of cases to which it has reference. The first five series relate to fair, 
and the last to brown races. 



Sandy and 
Fair. 

iTiterniedxato 
and Chestnut. 

Brown* 

English. 

... 4.8-9 

26‘9 

23*4 

Scotch .«« 

... 50-2 

... 25*7 ..4 

23'0 

Xi^ish .«« 

60-6 

... 20*1 

23*3 

Germans 

... 48-0 

... 22‘6 ... 

23-8 

Scauclinavians 

... 68-4 

la. 19'S .(* 

11*8 

Spanish and Portuguese 

... 23'7 

... 17-7 ... 

67'8 


A map of the colour of the hair and eyes, similar to that which 
M. Broca has arranged for the stature, would be very desirable for 
any country.* M. Bernard, an army surgeon, has commenced one, 
hut it has reference only to a few hiuichecl soldiers. In liis two most 
strddng series, and at the same time those of the most opposite 
races — one being made up from the Ivymrio Departments (Nord, 

i), the other from 
Aveyron, indre, 

Gautal, Ard(^che, Dordogne) — the percentage is made up as follows ; 


Jura, Bas-Ehin, Moselle, Haut-Ehin, and Meurtl 
the Celtic Departments (Corrfeze, Haute-Loire, 


Hair, 


Byea. 



Kymric Departments 
Celtic Departments 


• •• 




Pair. 4, 
Per cent. 

65*0 

21*8 


4 • 


9 # 


Glittstniit. 
Per cent, 

44*9 

780 



I I • 


» ■ « 


Blue. 
Per cent. 

56-0 

50-0 


• ► I 




Brown. 
Per cent 

41*8 

50*0 


Unfortunately these distinctions of colour are not sufficient. 
Thus, in the first series, Ave have blue eyes, and in the second gray- 
hlue • the altogether hlack-haired are not noticed at all except as 
regards Basques. 

It is common for the hair, and in a less degree for the eyes, to 
become darker during the second period of childhood or later. The 
light hair becomes chestnut and chestnut dark brown. In a word, 


* The Germans are preparing a map of this kind for their country. 
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colour ia an excellent characteristio of race, but it should not be 
taken as a basis of classification. The division of the Tvliite races, 
these being subdivided into the fair and the dark, is the only 
established one. Yellow, red, and black have too many inter- 
mediate colours, and are not sufficiently characteristic. Taken in 
connection with others, this character becomes very valuable. The 
Bosjesman is distinctly separated from all the other negroes by a 
peculiar yellow tint, and the Australian from all the other straight- 
haired races by the black. 


The Pilous System, 


The Ainos, the Australians, the Tasmanians, and the Todaa of the 
Nilgherries are, as regards the body generally, the most hairy. In the 
first in particular, the front of the chest, the back of the shoffiders, 
and the limbs are covered with a thick fur, the 
M. Bosory has met with a half-breed between the Ainos and the 
Japanese whose hair on the chest was 17 centira^jtres in length. 
We might mention, as examples of a very hairy race, the ancient 
Assyrians, and an extinct race, well-marked vestiges of which, are 
found here and there among the brown races of southern Europe. 
Scarcely a trace of hair is to be found on the body among the 
negroes of Africa and the Mongolian races, in which we must 
include the American races. The ancient Egyptians are represented 
as beardless. The hair, both of the head and body, varies more- 
over as to quantity. In the Chinese, the hair on the head is 
.straight, long, and moderately abundant, while their eyebrows and 
moustaches are reduced to a narrow pencil of stiff hair, and their 
beards and whiskers frequently to a few scattered bail’s. Certain 
races are distinguished for the regularity with which the hair of 
the beard is implanted, while in others, as the Australians and 
Todas, it is scattered and tangled so as to deserve the epithet of 



bushy. The exact limit to which the beard and whisker.? grow is 
a striking feature in some Orientals. The period when the hair 


falls off is taken notice of in the American statistics, to which we 


have already referred. From this it appears, contrary to what we 
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should have anticipated, that baldness takes place earlier in the 
white than in the negro and the mulatto. 

The conformation of the hair, whether straight or spiral, is also 
of interest. 

Bory de St. Vincent was one of the first to insist upon the two 
great differences which it presents among races, which he has 
divided into leiatriclii, or straight-haired, and ulotrichi, or woolly- 
haired. His division therefore corresponded to the two species of 
mankind of Virey ; the white and the black. He has also made 
divisions of the straight-haired. 

To the naked eye, the hair is straight when the individual hairs 
are straight throughout their entire length, wavy when they describe 
curves, curly when at a certain distance from their extremity they 
form large curls which are generally incomplete, frizzled when the 
smallest of these curls occupy the whole length of the hair, and 
woolly -^vhen these little curls are twisted in among those adjoining 
them, thus forming tufts resembling wool. We may remark here 
that the resemblance is onlv annarent. for the structure of human 


hair 


fine 


various aspects. 


down in twisted curls 


thick fringes 


certain 


lanians; or long and 


bristly, thus forming a round mass, wbicb is as much as 30 centi- 
metres iu circumference, and which we term “mop-headed” (ew Ute 
de vadrouille), as in Papuans aud Kaffirs j or very short, sometimes 
looking like a fleece, sometimes being distributed in little masses 
like peppercorns (en graiTis de poivre), as in Hottentots. The way 
in which the individual hairs are implanted tends to produce some 
of these . differences. The hairs are generally inserted obliquely. 
In Hottentots, Papuans, and some other negroes, they are inserted 
perpendioitlarly (PrttMer-Hey). Generally, too, they are equally dis- 
tributed on the surface of the head, but sometimes irregularly or 

or curves. In Hottentots and Papuans they grow 
in little tufts, senarated by bald patches, which, when the hair is 


in straight lines 


with 


of bristles. Another 
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the width of the roll, Avhich is more or less contracted, giving the 
appearance of a spiral toAver. In a collection of Hottentots’ hair 
belonging to the Socidtd d’Anthropologie, the roll is not wider 
than two niillinifitres. It is very narrow, and is sometimes less 
than two millimMres. 

Straight, wavy, and frizzled hair is sometimes soft and silky, 
as in Scandinavians ; sometimes glossy, as in the Malays ; some- 
times harsh and stiff, like horse-hair, as in Americans, and also, 
though in a less degree, in the Mongolian races. Frizzled hair 
is sometmies lilte the head of a mop, as in the Cafusos, a mixed 
breed between Americans and negroes. 

These differences take place in all parts of the body, and 
probably woolly hair is even more persistent in the negro cross- 
breeds on the Tinexposed parts, and especially on the pubis. All 
depends on the microscopic structure of the hair. 

M. I^atihusius maintained that the hah was cylindrical in all 
races, and that its spiral character depended on the form of the 
secretory foUicle at its root. M. Weber, and especially M. Pruner- 
Bey, affirm that this form varies, and that its spiral appearance 
arises from its flatness. 

The hair consists of the root, mcluding the bulb, and the stem. 
In the centre of this is a sort of canal, transparent in Europeans 
with light hah; more or less opaque, though still visible, in 
Europeans Avith black hair, Mongols, and Americans ; and invisible 

» I 

in negroes, Papuans, and Malays. M. Pruner-Iiey does not look 
upon these appearances as constant, or characteristic in any race. 
The size of the stem is of more importance ; it is the cause of the 
harshness and rigidity of the hair, or its fineness and fiexibihty. 
The largest transverse sections are to be met with in Thibetans, 
Polynesians, Santals of India, and Americans ; and the smallest in 
Fins. The shape of the section is decidedly characteristic ; it is 
cylindrical, ovoid, elliptical, or reniform, and is estimated accordmg 
to its width or length. The thinnest and flattest hair is that of 
Bosjesmans, Papuans, and negroes; the most cylindrical beincf 


that of Polynesians, Malays, Siamese, Japanese, and Americans. 
Europeans are betAveen the two. Half-breeds present characters 



CilAP. VI.] 


THE PHYSIOGNOMY. 


353 


intoiMiiediate beUveen tbe two races from 'wbicli they are derived, 
or take tie liair peculiar to either the one or the other race.* 

The rnicro.seopic examination of the hair, easy enough when one 
is satisfied with ascertaining the size, colour, or condition of the 
medullary camil, is very difficult wdren we have to do with its 
fiarm. The smallest deviation of the instrument, the slightest 
folding of the hair, converts a transverse section into an oblique 
and elongated one. Then, again, the hair must be taken when it 
is fully developed, that is to say, at about the period of the second 
dentition ; and after examining a great many specimens from the 
.same head, we must select the average. 

Troin what has just been said, and particularly from the ohserva- 
tiou.s of M. Pruuer-Eey, it is evident that the hair presents definite 
anatomical characters, and that these alone might be taken as a 
basis of classification for the races of mankind, Thi'ee groups 
might thus be portrayed : (1) Plat or woolly hair, characteristic of 

(2) Large and coarse cylindrical hair, belonging to 
hl'ongols, Chinese, Malays, and Americans j (3) Hair intermediate 
in shape and size, peculiar to European races. The first group 
might he divided into two, according as the hairs are inserted in 
tufts, as in Papuans and Bosjesmaus, or in a continuous layer, as 
in other negroes. The third might be classified according as the 
hair is brown, as in our southern races, or light, as in the northern. 
Lastly : by comparing the character of the straight hair with the 
pure black colour of the skin in certain races, we might have a 
further group, comprising the Australians, Hymiarites, &c. Thus 
we .should have six fundamental divisions Irearing upon one and 
the same organ. 


neui'oes : 


The Features. 


Tbe features include the general form of the face, its details, 
and everything contributing to its expression. The expression of 


* Sur la Clievelnre coinine Cai’acfceristique dea Eacea Hiimaines d^apios 
dcs Eeclierchoa ‘Microscopiqiies ; ” and '‘Deuxi5me Serie d’Observations sxir 
la Chevelui'e/' M. Pruner-Beyj ia “ Mem, Soo. d’Authrop./' vols. ii, 
aud iii. 
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the face arises from various causes, of which some are fixed and 

anatomical, others changing and physiological. There is nothing 

respecting which there is such diversity of opinion. The coir 

formation of the forehead, the amount of projection of the eyeballs, 

the contrast between the hair and the eyes, the shape of the 

eyelids, the nostrils, the lips, the chin, are the elements upon. 

which it is based. The injection of the capillaries of the skin, 

which is always more or less visible except in negroes, and the 

action of the subjacent muscles excited by the inner feelings, are 

still more essentially connected with it. One of the best and most 

brilliant lectures of the lamented Gratiolet was devoted to this 
subject. 

With regard to general form, we have first to distinguish the 
tAvo kinds of countenance as seen in profile j one evidently oblique 
or prognathous, in which the two jaAvs project in the fomi of a 
muzzle, and the lips are large and upturned. This is the negi'o 
type. The other, sensibly vertical or orthognathoirs, in which the 
lips are fine, straight, and small. This is the European type. 
There are also tAVo kinds of countenance as looked at in front, the 
one developed and projecting in front of the median line, the 
sides receding and becoming narrower. Tins is also the European 
type. The other, in Avhich the middle portion is flat, while the 
sides become Avide and project out. This is the Mongolian type. 
The term “ eurygnathous,” apphed to this by Isidore Geoflroy 
Saint-IIilahe, is in allusion to the prominence of the cheek-bones. 

There are tAvo other types, the one elongated, the other con- 
tracted vertically. Among negroes, the pure Melanesian element, 
Avhich has contributed to form the EeAv Caledonian race noAv in 
existence, is in the former category ; the Tasmanians, noAr extinct, 
are in the latter. The Esquimaux and Patagonians have the long 
face, the hi egritos the short face. M. EdAvards Avas the first Avho 
established this distinction as regards the people of Erance. The 
men of Picardy, Champagne, and Burgundy have the long sharp 
face, Avith the cheek-bones scarcely visible, like the Gaids described 
by Poman historians ; Avliile those inhabiting the central districts 
have it more or less round. In short, there are regular conn- 
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tenaiices, of a fine oval, like that of the Arab, as well as those 
\vith irregular outlines, or angular, like that of the Australian, &c. 

A straight and contracted forehead is a feature of inferiority, 
a broad ample one, a mark of superiority. There can be no doubt 
about this. The vertical high forehead, with the frontal bosses 
very marked, is met with in some men of geniu.s, as Sh Walter 
Scott, and the same, only narrower, is commonly observed in the 
negro. All the Nubians of M. Broca have it. Nothing was more 
incorrect than the forehead of 90 and 100 degrees which the 
Greek sculptors gave to their divinities ; it was by lowering the 
level of the ear that they obtained this appearance. A high and 
bulging forehead is an anomaly, reminding one of hydrocephalus 
in infancy. Microcephales and idiots have the receding forehead, 
with the frontal bosses scarcely visible, and very low. The happy 
medium is the best. A large full forehead, very slightly receding, de- 
scribing an ample curve at the level of the moderately liigh frontal 
bosses, and from that point passing backwards, are the characters of 
the well-formed Eru'opean. 
this respect the very opposite of his predecessor of the Neanderthal. 

The development of the superciliary arches in Man, and of the 
eyebrows which rest upon them, is the principal cause of the 
character which we designate by the name of “ 


Our ancestor of Cro-Magnon wa.s in 


ft 




, 01 , 


“sunken eyes;” the depression of the root of the nose, the 
smallness of the eyeball, and the narrowness of the palpebral 
aperture, contribute to it. This aperture is shaped like an almond, 


■with its external 


extremity tapering, in Semitic women. 


who 


enlarge its outline by means of sidphnret of antimony. It is wide 
in negroes, whose eyes are even Avith their head [Lawrence), and 
very small in, Chinese and the majority of the yelloAv races, OAving 
to the shortness of the upper eyelid, which is as if pinched 
outAvards, The oblique direction of the eye, and the raising of 
its external angle, in the Mongols are partly due to these two 
causes, and are partly natural. HoAvever, these features are far 
from being constant in these races, although they are those by 

King, in speaking of the eye 
of the Esquimau, Avhich, Avith that of the Chinese, may he con- 

3 A 2 


Avhich we recognise them the best. 
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sidered as the type of the race, says ; “ Its internal part is lowered, 
while its external has an upward direction. The internal anptle is 
covered by a fold of loose integument. This fold is slightly 
stretched over the angles of the eyelids, and covers the mruncula 
lachrymalis, which is visible in the European, and forms as it were 
a tliircl eyelid, in the form of a crescent,” That which tends to 
exaggerate the impre.ssion of obliquity given by the Chinese or 
Esquimau eye is a particular movement of the eyebrows, the two 
internal thirds of which are lower, and the external third higher than 
ours {Broca). The bhlique eyb, so called by travellers, is met with 
also among the American Indians, and, according to Barrow and 
otliers, among Hottentots. The reverse of this too narrow or too 
short lid is the drooping lid, as though puffed or too loose, and 
covering a portion of the eyeball. Something of this kind lias 
been noticed in certain Australians. So much has been said 
respecting the malar-hones when describing the skeleton, that we 
need not further refer to the projection of the cheek-bones, so 
characteristic of all the native races of Eastern Asia, This pro- 
minence is sometimes so remarkable in the Esquimaux, that when 
associated with a sunlcen condition of the enthe nose, it enabled 

King to place a rule on both cheek-bones at the same time without 
its touching that organ.* 

The morphological variations of the nose have not received that 
attention which they deserve. Develojaed in an antero-posterior 
dhection in Eimopeans and North Americans, it is wide and flat 
in the majority of Mongols — in our opmion, in aU true Mongols 
— and in negroes. Projection and width are generally in an 
inverse ratio, and form the starting-point of a series of differences 
with respect to the bridge and the base, which are principally 
expressed by two indices, one of which corresponds very nearly to 
the nasal index as taken on the skeleton. The following table 
embraces the essential points hearing upon these differences ;t 


* “ On tliG Physical Characters of the Esqiuiuaax,” by King, in " Joorual 
of the Ethnol. Soc.,” vol. i. Loudon, 1818. 

t“ Be la Morphologic duNez,” by P. Topinard, in “Bull. Soc. d’Antbrop. ” 
2nd series, vol. viii., 1873. ’ 



Chaf. vl" 


TEANSVERSE NASAL INDEX. 


867 


Maximum height 


Base 


Bridge.,. 


bread til ... 
projection 


Transverse index. 




Antero-posterior index. 


distinct (pinched, trilobed varieties). 


Lobule < nou-diatinofc. 


Aim 


Nostrils .. 


extending beyond the narea- 
near together, 
divergent. 

( elliptical- 

Shape ] round. 

( special. 

/ dowmvarda. 
Their plane ) forwards, 
looking ... ) backwards. 

V ontw’arda. 

{ antero-posterior, 

Direction of 

their axis ( (.ransverse. 


Dii-ection of 
their axis 


^ Its angle of inclination, 

/ rectilinear. 


Direction 


bent or dinted, 
convex (aqniline variety), 
concave (rotraussd variety) 
like a roof. 


i nice a rooi. 

Shape < rounded off. 

( broad and flat. 


The height is taken with the sliding compass, vertically from 
the root to the base of the nose, as on the skeleton ; the breadth 
from the widest portions of the alse, and the projection or antero- 
posterior diameter, from the point of the nose to the sub-nasal 
point, with a small graduated rule, which is held horizontally on 
the line of Camper, and at the same time pressed against the skim 
The transverse measinement is common to the two indices. It 


varied from 29 to 42 millimetres in 78 Europeans which we 
examined, and from 40 to 62 in 18 busts of negroes and Mongols, 
Its relation with the height = 100, or transverse nasal index, 
averaged 68T4 in the first, 89 on a Cochin-China bust, 100 on a 
Papuan and an Australian, and was as high as 110, 112, and 115 
on some African negroes. The extreme deviation was 75 '00, so that 
a considerable margin is left for the apportionment of the averages 
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The difference consists in the relation of the length 


and of the individual cases. The transverse nasal index is there- 
fore a valuable character in the living subject, as the corresponding 
index of M. Broca is on the skeleton. 

On looking from below uprvards at the nose of the European, on 
the one Irand, and that of the negro and Mongolian on the other, 
we are struck with the difference in the shape of the little isosceles 
triangle formed by the septum in the middle and the nostrils at 
the sides, and Avhich has hitherto escaped the attention of Anthro- 
pologists. 

aiitero-posterioiiy of the sub-septum, or rather of the entire • pro- 
jection of the nose at the above maximum breadth, otherwise 
called the antero-posterior nasal index. In our 78 Europeans, it 
varied from 55 to 8D, the mean being 66-6. In the negroes and 
Mongolians it Avas probably as low as 30. Having measured but 
a few living subjects, and principally busts, upon which no pres- 
sure of the lip could be made, we cannot speak with certainty. 
We recommend this measxtrement to travellers as being easy to take. 

Among other characters may be mentioned — (1) The dejoth of 
the hollow at the root, which is not indicated in the table. It is 
considerable in JMelanesians, Avho are thus distinguished from the 
negines of Africa. It is also tolerably marked in the piajority 
of OUT European races, though generally less so in the female. 
It is less maiked in the Mongolian races, as also in the Arab, 
and in Avhat is commonly called the ancient Greek type, represented 
by the Venus de Milo. (2) The arching of the nose. Excep- 
tionally, as if broken or bent, as in Bourbons, more general and 
more projecting in Americans {Catlin ) ; it is altogether charac- 
teristic of the aquiline nose peculiar to the Arabs, Jews, ancient 
Assyrians, Guebres, or ancient Persian fire-worshippers, &c. Two 
types of this feature ought to be distinguished : the one, thick 
in Avhich the nose is large and rounded off at the back, big and 
puffy at the point j the other, thin — in Avhich the lateral planes 
are Avell defined, the bridge sharp, and the median lobule distinct 
from the aim, and prolonged beloAV the plane of the nostrils like an 
eagle’s or parrot’.s beak, Avhence its name, aquiline. (3) The two 
kinds of flattening of the nose, Avhich may be distinguished by 
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the terms epaU and ecrctss-, the former having reference to tlio 
organ in its ensemble, and being equally applicable to the skeleton ; 
the latter to the peculiar depression of its lower half, owing to 
a want of consistence of its cartilages. The Chinese have the nez 
epate, the Malays the eerase, negroes both ejjate and ecrase. It is 
true that both these characters are very commonly found together. 
(4) The form of the nostrils viewed from below. These are 
elliptical from before, backwards in the white, more or less 
diverging backwards, so as to become almost transverse, in the most 
inferior races, their variations depending principally on the l^readtli 
of the sub-septum behind. (5) The elevation upwards and out- 
wards of the plane of the entire base, or of the alee separately, so that 
the internal surface or side of the nostrils becomes more or less 
e.vposed to view. The Bosjesmans, and the lowest-type negroes 
approximate in this respect to the simian types. Among the 
accessory features of the nose may be placed the variable 
ment of its muscular apparatus. In Europeans, the nostrils are 
only seen to dilate exceptionally, when the breatliing is oppressed. 
In a large number of individuals, and especially in the inferior 
races, the movements of dilatation and contraction are very marked, 
thus giving to the countenance a ferocious expression. 

We have previously spoken of the harmonious or 
characters of the cranium and face ; nowhere are they so striking 
as in the nasal apparatus of the living subject and of the skeleton. 
The width of the interval between the eyes, or rather the space 
included between the external angles of the ascending processes 
of the superior maxillary bone.s, is usually accompanied by flatness 
of the same interval, and the obliteration of the glabella. The 
width of the base of the nose and the anterior orifice of the nasal 
fossae in the skeleton corresponds not only with the two or three 
preceding characters but also with the flatness of the entire nose, 
both hone and cartilages. So with the nostrils, from being placed 
antero-posteriorly, they become transverse. Any one of these 
characters being given, we can at once determine the others. 
The opposite conditions of contraction with counterhalancing pro- 
jection of these different points are in the same category. According 
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to the rules of art, the space between the eyes = the base of the 
nose ; this is exactly so in the two opposite types of which we 
are speaking. But there are constant exceptions in a race, as there 
are in the harmony between the cranium and face, which thus 
become valuable differential characters for certain sub-races. An 
analogous harmony exists m the mouth and ear. Both characters 
must be preserved, the harmonious as well as the incongruous. 

Delicacy of shape of the lips, and smaUness of the mouth are 
European features, except in some individuals of the lymphatic 
temperament, in whom the upper lip is decidedly the larger. 
Sometimes immoderately thick lips are the ordinary accompaniment 
of prognathism, especially of alveolo-dental prognathism, and arises 
from the development of the orbicular muscle of the lips, and still 
more from hypertrophy of their cellulo-adipose tissue. It is said 
that Man alone has a chin. On the skeleton it is indicated almost 
without exception by a small more or less projeetmg triangular 
suiface, such as that on the prehistoric Haulette jaw. On the 
Hving subject it is represented by a ronnded-off and well-defined 
projection, which is very remarkable on the busts of hTero and 
Hapoleon. It is sometimes obliterated, which often arises from the 
lower jaw being much smaller than the upper, and shrinkmg in. 
Barrow says that the Bosjesmans, although prognathous in the 
lower jaw, have a projecting and pointed chin. 

The ears have not been sufficiently studied, though furnishing 
characters of considerable value. They are large or small. In the 
Kabyles they project out ; in others they are close to the side of the 
head. The lobule is wanting in certain Chaouias or Kahyles of the 
provmce of Constantine, in the religious fanatics of the Pyrenees, 
and here and there in individuals of every race. In Eiu'opeans the 
ears are oval and weU defined ; in negroes they are round or ap- 
proaching to square, 
above, an angle at the union of the superior with the posterior 
border, as well as flatness, are important features, and somewhat of 
a simian character. The varieties of configuration of this organ, 
and of its folds and hollows, are very commonly hereditary. 
It is modified by certain etlmic usages, such as the elongation 


The ear without a folded margin behind or 
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of the lobule by heavy earringa until it almost touches the 
shoulders. 

But little has been determined as to the value of certain dis- 
similarities noticed in the teeth. A more or less thick enamel, a 
yellowish or bluish colour, variety in. the number of the roots, as well 
as certain particulars connected with the crown, have attracted 
attention. In the negro races they are better set and more regular 
than in the white races, in which they are small and close together. 
Caries is more common in England, Ireland, and Germany than in 
Canada, according to some American statistics, gathered from an 
examination of a thousand soldiers. Certain ethnic customs leave 
their traces upon them, which we sometimes utilise in craniology 
for the purpose of ascertaining the source from which skulls are 
derived. In Africa, as well as in Oceania, a considerable number 
of the savage tribes extract or sharpen their front teeth at the 
period of puberty. Malays have the front of the teeth corroded in 
a transversely concave line, OAving to their chewing the hetel-nut. 
On the anterior surface of the teeth of the Yucatan there is some- 
times a point of enamel of a blue turquoise or greenish colour. 
Their wear and tear, which in onr races inclines inwards in the 
upper jaw, in many foreign races inclines outwards. 

There are some other physiological features to be noticed. Thus 
the skin of the negro is shining and velvety, and cooler than that 
of the European, according to Prichard. Others have maintained 
the contrary. 

The odour of the cutaneous envelope, mi generis in each race, 
woidd furnish important differential characters, if one could em- 
ploy some definite re-agent as a substitute for the uncertain sense 
of smell. The missionary Hue declared that he could recognise 
the Hegro, the Tartar, the Thibetan, the Hindoo, the Chinese, and 
the Arab, by their effluvium, and added that although disguised 
the dogs of the Chinese harked at him. The Peruvian, says 
Humboldt, has three distinct words by Avbich to designate the 
odour of the European, the Indian, and the Hegro, respectively. 
Enegger states that mosquitos are attracted to certain races by 
their peculiar odour. The characteristic effluvium from the hold 
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of a slave-sliip can never be got rid of, and it is owing to this that 
the hlood-hounds of New Orleans were enabled to track the run- 
away slave. 

% 

The external genital organs present very marked differences in 
different races. In the male these are but slight. In the female, 
the differences are very considerable. In the first place, it is certain 
that the hemispherical, conical, and pyriform maminte which 
are now characteristic of the races which surround us, were 
formerly peculiar to distinct races. So with the perforation of 
the olecianon, or the platycnemic tibia. It is no less certain that 
their exaggerated length, from the period when the female has 
fulfdled her maternal functions, is an essential characteristic of 
other races. We commonly meet with accounts by travellers of 
negreasos throwing their breasts over their shonlderg to suckle 
their infants hanging at their backs. A Bosjesman woman, exa- 
mined by Blower and Munie, could bring the two breasts together 
behind, above the region of the buttocks. 

Under the name of “ steatopyga ” is understood the development 
in the female of enornious fatty masses, shaking like jelly at the 
least touch, wliich are superposed upon the glntrni muscles. This 
character is met with here and there in Africa, among the Somalis, 
Kaffirs, and Hottentots, and is constant in various degrees in 
Bosjesmans. There is no evidence of it either on the skeleton or 
on the gliitasi. It is more than an hypertrophy of the adipose 

special as the 


as 


tissue, it is almost a supplementary organ, 
laryngeal sacs of the gorilla and the chimpanzee ; nay, more so, 
for these are only a progressive increase as age advances, and 
more particularly in the male, of a cavity at the hack part of the 
larynx common to all the higher mammalia, while nothing in the 
European has any resemhlance in the slightest degi’ee to steatopyga. 
This strange organ, the particidar use of which ,is not known, wms 
present, as wmll as the tahlier, in a Bosjesman virgin of 12 years of 
age.* The fat increases in size like the breasts. 


* Eeview of a memoir of Flower and Miirrie, on “A Diasection of a 
Bosjesman Woman,” in “ Anfcliropological Eeview,” vol. v., 1867. 
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Everything tends to support the belief that a peculiar race, 
possessing these two characters, and of which the Bosjesmans are 
the closest representatives, formerly lived as a scattered people from 
the coast of Aden to the Cape of Good Hope. If we compare the 
yellowish colour of this people with other original characters which 
separate them from the negroes of the adjoining countries, this 
hypothesis becomes almost a matter of certainty. Hitherto we 
have met with many opposite characters in the human groups, hut 
few so remarkable as these. We have seen the marked difference 

4 

between woolly and straight hair, between the prognathous and 
the ortbognathous, the jet black of the Yoloff and the pale com- 
plexion of the Scandinavian, between the ultra-dolicboeephalic 
Escpiiman or Hew Caledonian, and the nltra-hrachycephalic Mon- 
golian. But the line of separation between the European and the 
Bosjesman as regards these two characters is, in a morpliological 
point of view, still wider, as much so as between each of the 
anthropoid apes, or between the dog and the wolf, the goat and 
the sheep. 


CHAPTER VIL 

PHYSICAL CHARACTEnS— AGE — ^MENSTRUATION' — CROSSES — SUCCESSION 

— CONSANGUINEOUS UNION. 

Ip the physical differences noticeable either on the dead body or on 
the living subject, are of the first importance as distinguishing 
races, the differences resulting from the function of organs have 
also their value. It is of importance to know whether the 
Australian lives, breathes, propagates his species, thinks and 
like the European; whether the Hottentot is subjected to the 
influence of external conditions, inter-crosses, satisfies his wants, and 
is of sociable habits like the Chinese. All the subjects we have 
passed in review when comparing Man with animals, again present 




DURATION OP LIFE. 


[CiiAr. VII. 


364 


themselves to oiir notice ivhen comparing men between themselves. 
This part of the science whose more general questions have scarcely 
yet been explored, would merit the title of biology as opposed to 
that which has been discussed in the preceding pages under the 
name of anatomy. 


Duration of Life. 


The duration of life is less at the poles among the Esquimaux 
and Lapps, and at the equator among the Negroes; but that may 
depend on climate and external circumstances. In Greenland, there 
are more women than men, because the men die from accident, 
and rarely reach 50 years of age. The women, however, attain 
to the age of 70, 80, and even beyond. Prichard has collected 
together cases of centenarians from every race. 


Nine English 


emigrants in America from 110 to 151 years ; 10 or 15 negroes 
from 1 07 to 1 60 ; one Kaffir 109 ; many Hottentots of 1 00 [Barrow ) ; 
two Indians of 117 and 143 respectively ; 35 Egyptians 

above 100 [Larvey). Eecently Sir Duncan Gibb mentioned the 
case of a Pin of 115 years. The mean duration of life in France, 
which was 29 at the close of the eighteenth century — and 39 
from 1817 to 1831, increased to 40 from 1840 to 1859, thanks 
to the progress of sanitary science and civilisation. There arc 
some reasons, however, for believing that apart from the influence 
of climate, and the power which Man has of dealing with the 


normal 


races. 


So, decrepitude shows itself sooner in some races than in others-. 
The Australians and Bosjesmans are old men at a period when the 
European is in the full enjoyment of his faculties, both physical and 
intellectual. The Japanese the same, according to Dr. Krishaber, 
physician to the Japanese embassy. Unquestionably the woman 
fades away much sooner in the negro races even from the fii'.st 


pregnancy. In the negro, the development of the body is 
generally in advance of the white. His wi.sdom teeth are cut 
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sooner; and in estimating tlie age of his skull, we must reckon it 
as at least five years in advance of the white. 

There are many points connected with this subject still unsettled. 
The successive dates of the eruption of the milk and permanent 
teeth, the period of growth of the body generally, and of the brain 
in particular, the period at which the epiphyses of the long bones 
become anchylosed to the diaphyses, the period of the commence- 
ment and cessation of menstruation, the period when the hair falls 
off and changes colour — all this would furnish more certain data for 
the solution of the problem than the average duration of life, 
which is too much dependent on external circumstances. 

Whites lose their teeth much sooner than negroes, hut this is 
owing to their bad quality and to their being too close together, 
which jmedisposes them to caries. D’Orbigny says that the 
Cliarruas never lose their teeth. They wear out however more 
quickly in savage races, from their masticating corrosive substances, 
as the betel-nub by the Malays or very hard matters Ijy the 
Patagonians. The hair becomes white more slowly in the yellow 
races, and baldness is rarely seen among them. (See page 350.) 

Menstruation. 


Menstruation, and the periods at which it becomes established and 
disappears, have not yet afforded anything conclusive with respect to 
races. The inllueuce of the duration of life upon the period of the 
cessation of the catamenia is a well-established fact, thanks to a 
work of Mr. E. Cowrie, In the Shetland Islands the period of 
the appearance of the menses is the same as in Scotland, but that 
of their disappearance is from 50 to 51 years of age, while in 
Scotland they cease at the age of 45 to 46. hfow, in the Shetland 
Islands, longevity is considerably greater. There are 33 imr cent, 
of old people from 70 to 80, and 20 per cent, from 80 to 90 ; 
while in Scotland there are only 18 per cent, of the former, and 7 
of the latter. The influence of external circumstances also exerts 
its action. After comparing all the published statistics, Jouliu 
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came to the conclusiou. that in temperate countries the phenomenon 
makes its appearance at the age of 15, and in hot countries at 121-. 
In 6000 German giils, M. Meyer found that the first menstruation 
took place at 16 ’51 among the rich, and 16 ’50 among the poor; at 
15 ’98 in the towns, and 15 ’20 in the country. Food, warmth, 
good air, and good sanitary arrangements, bring all the vital 
functions into full play. According to M, Guerault, the catamenia 
are less abundant, or are altogether suspended among the 
Esquimaux during the winter, when food is less abundant, while 
they are copious in summer. In hot coimtries, among Europeans, 
they readily pass into true menorrhagia. 

In making statistics with respect to menstruation, the difficulty 


is to divest the subject of that which has specially to do with the 


race. Two opposing influences are at work, and may apparently 


falsify the residts. The following are the most important published 
statistics as to the average period of the first appearance of the 
catamenia in various races : 


Christiania (Faye) 

2691 ... 

16 years 0 months. 

Copenhagen (Rawn) 

.3840 ... 

16 

>1 

0 

a 

North Germany (Lagneau) 

4324 . . . 

16 


9 


Russia (Lieven) 

1000 . , . 

16 

» 

6 

>; 

France (Lagneau) 

3661 . . . 

15 

i) 

1 


England „ 

3759 ... 

14 

)) 

11 

n 

Madeira (Robertson) 

242 ... 

14 

It 

10 

f> 

Jamaica, Negresses {Robertson)... 

80 ... 

14 

ii 

10 


Southern Asia (Lagneau) 

1140 ... 

12 

9) 

10 

If 


The races which it would interest us to know the most about 
are not in the hst, as the Esquimaux and Lappa, Australians and 
Eosjesmans. The records respecting the former are very contra- 
dictory, and relate to but few examples ; and as regards the latter, 
we have none.* 

The duration of pregnancy, fecundity, the number of twin- 
births, (fee., are so many questions of comparative anthropology, 

* See Tilt, “Montlily Journal of Medical Science,” 1860, vol. ki.; 
Lagneau, » Gaz. Hebd. de Med.,” 1867, 2nd series, vol. iy. p. 613, &c. 
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■vvliieli come next to that of menstruation. With regard to the 
first point, we have little information beyond the Prench statistic.?. 
The facility with which child-bearing takes place among savage 
peoples, in spite of the want of the smallest care, depends alto- 
gether upon the anatomical and physiological arrangement of the 
parts, and on the degree of resistance to pain. There are un- 
doubtedly very decided differences in these respects between one 
European race and another. An accurate estimate of fecundity 
is an exceedingly difficult one to determine. In France, three or 
four children is the usual number horn in a family. In other 
countries of Europe this number is exceeded. In Iceland, accord- 
ing to Moser, it is as high as five. The hypoborean races are less 
fertile, the Slava more so. TTegresses readily conceive, and make 
excellent nurses. In Western Australia, 44 -women beyond the 
middle age had 188 children, or 4-3 each — three had seven each, 
and one only was barren {G. Greij). But statements of this kind 
are frequently erroneous. With regard to multiple births, the 
information we possess .scarcely extends beyond the French statistics. 
According to a table of Moser, the largest number of twin-births 
was in Dublin and in Eussia. In Australia the number is about 
the same as in France: “I am* acquainted with four cases" of 
twin-bii'ths, writes Sir G. Grey. 


Grossing. 


This is one of the most vexed questions in Antlnopology. 
Under this title is understood in FTatural History the union of 
two individuals whatever may he their supposed or actual zoological 
difference. Their progeny have the general name of hybrids, and 
in Man that of mongrels. The former of these terms is usually 
applied to the fixed or variable products of species between them- 
selves, and the latter the products of varieties or races. 

Between animals of classes differing widely -we occasionally 
witness the most singular connections, as between the dog and 
the sow, hut the generative impulse goes for nothiug. It is stated 
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that individuals of different Orders have given hii-th to offspring, as 
between the bull and the mare, whose progeny, or jumarts, inhabited 
the Atlas mountains and the mountains of Piedmont. It is a 
better authenticated fact that the phenomenon takes place between 
different Genera. M. de Eouille in 1 873 described the offspring of 
the cross between the ibex of the Pyrenees and the domestic goat. 
The Pehuelhas in the Chilian Alps crossed this latter with the 
sheep, and obtained a very vigorous breed called cliahins (buck- 
sheep), whose descendants, fertile through an indefinite number of 
generations, are of considerable commercial value on account of 
their skins and fleeces, known by the name of “peUons.” Between 

4 

species the crosses are common and fertile, the mongrels them- 
selves being either sterile, as mules — the offspring of the ass and 
the horse — or fertile, as the progeny of the hare and the rabbit, 
the dog and the wolf, the jackal and the fox, the^ camel and the 
dromedary, the alpaca and the llama or vecuna, the horse and the 
zebra or wild mule, the bison and the European ox, &c. 

There is therefore no reason to suppose that Ave have been 
deceived as to the reality of certain species, and that such were 
only varieties. Tavo or three well-established facts out of many 
will suffice. It is noAV certain that the limit of species is not 
an absolute obstacle to fertility, and consequently that its circum- 
scription has nothing decided about it, which puts us entirely at 
our ease Avhen discussing the question of human cross-breeds. 
Whether races anthropologically distant from each other have or 
have not indefinitely fertile offspring, is of little importance, the 
simple question is whether they represent species or varieties, 
(See page 193, et seq.) 

Much mystery remains to be cleared up, however, relative to the 
phenomena of hybridism in general. "Why, for exampl e, a male of 
one species produces fertile hybrids Avith the female of another 
species, while, inversely, a female of one with a male of another 
is sterile (unilateral hybridism). Why a female savage in captivity 
does not produce more fertile offspring with the male of her OAvn 
species, Avhile captivity increases the fertility of other species; 
why among dogs, or human beings, the germs being 
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rently sound, there are some fertile unions and others not 
80. We have only the simple facts before us from which to form 
a judgment. 

M. Broca has defined the various degrees of sexual affinity, which 
he calls homogenesis,* thus : 


Heterogenesis 


Homogenesis 


Abortive 
Agenesic 
Dysgenesic ... 
Paragenesio. . 
Engenesio ... 


I without offspring. 
I with offspring. 


In heterogenesis there may he intercourse without impregnation. 
Abortive homogenesis is merely a matter of specidation ; impreg- 
nation takes place, but the foetus does not arrive at its full term. 
In agenesic homogenesis, or agenesis, there are offspring, but these 
are absolutely sterile inter se, or with individuals of one or the 
other mother-race. In dysgenesic homogenesis, or dysgenesis, these 
mixed breeds are still sterile inter se, but they are fertile with indi- 
viduals of ohe or other mother-race — their offspring, called hybrids 
of the second blood, being nevertheless sterile, so that it cannot 
again form a new race. 

In paragenesio homogenesis, or paragenesis, or collateral hybridism, 
the direct hybrids, or those of the first blood, are still sterile be- 
tween themselves, or as far as the second or third generation ; hut 
those of the second blood are indefinitely fertile, so that a race may 

by collaterals. In eugenesic homogenesis, or 


take its 


ongin 


eugenesis, or direct hybridism, the two orders of hybrids are now 
indefinitely fertile, so that the new race makes its way directly and 




is never other than individual in Man, nor con- 
sequently is agenesis. There was a disposition for some years to 
believe in absolute dysgenesis between certain races. This must 

* Memoire, " Stuc l’Hybridifc6," by M. Broca, " Journal de Pbysiologie,*- 
vol. i., 1838. 
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now I 36 glvon tip. TIls wtolo disputo concentres upon tlie two 
latter kinds : Are there unions which could not give origin to a new 
race except by collaterals, that is to say, by a reversioix towards 

the one or the other mother-race 1 
There are numerous species of human mongrels. There are 
(1) Those of the first blood, including their direct offspring, and all 
those which are derived from them by alliances -with them ; (2) 
Those of the second blood (first degree of reversion), including all 
the offspring of the cross of the first blood with one of the two 
mother-races j (3) Mongrels of the third blood (second degree of 
reversion), resulting from the cross of the second blood with one of 
the mother-races, and so on. At the fifth or sixth reversion all 

f 

trace of liyhridism has generally disappeared, the features of the 
mother-race have reverted to the original type. Th£|t there is hut 
one species of mongrel of the first blood, hut tyrd, spgbfei q| the 

*** ^ '''O'''*'. '0; ;V>.:0 jV 

second, of the third, of the fourth, each resephling more on© 0 ^ 
two original races, is certain ; and also tjhat there are complex and 
nameless cross-breeds resulting, from the cross of mongrels of 
•different orders. 

If we express by W, or white, and B, or black, the two races, 

s 

and by a fraction the amount of each according to its degree, we 
shall have the following series of reversion towards W : 


Mongrels of fli'sfc blood 
„ second blood 

„ third blood 

j, fourth blood ... 

.. fifth blood 


~ -f* 

... = Wi + Bi. 

... - -h Bi. 

t.. 4 * 

... — WyJ 4* B-gV' 


Homogenesis is absolute or eugenesiC; and still more paiagenesie, 


between contiguous races. The peoples of Europe 


a proof of 


this. All, in various degrees, are the resultant of a series of cross- 

* 

iags,,one of the most striking products of which is the co-existence, 
in one and the same individual, of light or dark blue eyes with 
jef-hlfick hair and beard. A friend of our own who traces hack 
among liis ancestors elements on the one side reaching to the 
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'VVeatem Pyrenees and on the other to Lorrainej is an example of this. 
M. Broca found, -when investigating the subject of stature, that 
nineteen-tAventieths of the Avhole population of Prance presented, 
in various degrees, the characters of mbced races. The Bretons are 
one-fourth Kyruris and thi'ee-fourths Celts, without including 
another element Avdiich is seen among them, and which dates back 
to a later period than the Celts. Up to the time of the French 
Be volution victors and vanquished lived apart ; the former were 
the aristocracy, the latter the people. But since they have been 
brought more into immediate contact the population has largely 
inca-eased, proving hoAV valuable that union has been. The table 
Avhieh we have constructed with materials fiunished by Dr. Beddoe, 
shows that everyAvhere throughout Europe, and even among the 
Jews, two element.? must be taken into account, the fair and the 
dark, which are promiscuously intermingled. 

The prosperity of the iSiew American race is another example of 
exigenesis. Immigration into the United States, wliich has taken 
so consida-able a flight during the last thhty years, has already 

been enormousi : a Every variety of 






lUocess. 


We 


French, &c., mth the greatest 
Len|;ion numberless Spaniards 
■e foimd the features of the 

Saracen invaders of the ninth century j then that population on 
the Barbary coast, called Moors, and which is a medley of races of 



Arab 


On 


tracing back the yelloAv races we also discover a perfect eugenesis. 
It wmxld be difficult hi the part of Asia which relates to them to 
mention a single race, or a single people, where crossing has not 

De Mas speaks in the highest terms of mixed breeds 



and Mon 


Aminmites under 


Dr. Bow- 




ring 




ithe Philqjpine Islands, intermediate between 
y as the principal agent of civilisation in 


the Malays and 
these latitudes. 

Their mongrels, whioh are said to be thriving hut little in the 


( WaU. 


2 B 2 
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bogians but little fertile (Gutzlaff), are local exceptions, arising 
from the difficulties attending acclimatisation in these unhealthy 
countries. One of the first effects of the inabihty to become 


acclimatised is to diminish fecundity. 


Egypt 


during 660 years have had no children when married to ■women 


O'wn 


in the Valley of the Nile. Such are some of the singular pheno- 
mena which everywhere present themselves when we have to deal 
with the question of reproduction. The failure of power to become 


germ 


ment. 


undeniable 


do not cross 


to any great extent. 


tall 


a great number of points j the Bosjesmans have here and there left 
traces of their steatopyga and their small stature. On the present 
frontiers of the two races a number of cross-breeds are to be met 
with. Eugenesis still continues between races already somewhat 
separated from one another. The half-breeds between Indians and 
Europeans are very numerous both in North and South America. 
We ourselves have seen, in the United States, numerous families,, 
the issue of the Indian and the Yankee, whose offspring were very 
fertile. 

In the official report, in 1870, upon the Aborigines, it is stated 
that there exists in Kansas an entire nation of half-breed Osages. 
In Mexico the Spanish mixed breeds constitute two-thirds or 
three-fourths of the whole poptdation. In Brazil, La Plata, and 
Chili, the Portuguese mongrels are also in the majority. In Lima 
there are twenty-three different names to designate the varieties of 
mixed breeds of Spaniards, Peruvians, and Negroes. 

The children of the half-breed between the Chinese and the 
Spaniard are called tornas atras, according to Dr. Bo'\mng. The 


■with w 
kno^wn 


Antilles and in CaHfomia, 


found everywhere, and they interbreed ■with the Indians and whites, 
thus producing many varieties of mixed progeny {A. Maury). 
Tlie reason why these are not greater is that the Chinese marries 
and returns to his o^wn countrv as soon as he has aTnn..qRp.d a pn 
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petency. 


mixed 


and the Portuguese, so conspicuous at Macao ( Gastano), ought stni 
to he attributed to acclimation, in the same way as the Lippladens, 
or half-breeds between the Malays and the Dutch, which have 
never succeeded in estabhshing themselves in Java, and whose 
progeny were sterile to the third generation [Ivan). In the 
Prench colony of Indo-China, M. Morice speaks of half-breeds of 
Europeans and Anna 
than their Eui'opean relations. Eitzroy describes the children and 
infants of the English and Malay, or Polynesians, as of a bright 
red-brown. The half-breeds of English and Mew Zealanders con- 
stitute a healthy and very muscular race, according to "Waitz. 
Prichard speaks of marriages between the progeny of Europeans 
and aboriginal Samoans and Tongas as being as prolific as any 
other. The success of the Polynesian mixed breeds is no longer a 
matter of doubt. In 1789, nine English sailors, six male Tahitians, 
and 15 Taliitian women settled in Pitcairn Island, in the Pacific. 
In 1793 they were reduced to four white men and 10 Taliitian 
women. In 1846 the population of the island increased to 66, 
and in 1856 to 189. Moreover, at the termination of Cook’s 
voyages, the Poljmesian races were still unmingled with any infusion 


of white blood. 


mixed 


find 


{De Quatrefages). 

In Africa, the Soudan is the great centre of mixed breeds between 
two races equally removed from one another. Here, in the tenth 
century, there appeared a red race with glossy hair, commonly 
known as that of the Eoulbas [Barth), which engrafted itself as a 
dominating race upon a previous negro stock with woolly hah, and 
giving ofigin to all sorts of mixed breeds, of wEich the Toucolons 
of Senegal are the most celebrated. The Somalis, the Gallas, and a 
ficore of other peoples of Eastern Africa, are, no doubt, mixed breeds 
between negroes and some red race or Arabs. On the 
Tilfiteaii mixed breeds continue, but the Ai’ab element i 


Abyssinian 


On the plam of Sennaar there are no less than six denominations 


Arab 


i 
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El- Asf ar, or yellow j ( 2) The El-Kat Eatelohem, atialogom to the 
Ahyssinians ; (3) The El-Akdar, or red ; (4) The El-Azraq, or blue ; 
(5) The El-Ahcdar, or green; and (6) The Ahbits, or Eouhas, 

whose hair is not absolutely woolly. 

The mixed breeds between races more widely separated remain 
fertile; but to what extent do they remain sol Is the inter 
mediate race produced directly or by collaterals 1 easily, or with 
difhculty, in the former case 1 

The mixed breeds of negroes and Europeans have various names, 
according to their relative proportion of blood. The first are called 
mnlattoes, tha second tierceroons, the third quadroons, the fourth 
quintroons, &c., without mentioning a number of local terms 
for mixed breeds of every shade. They form a peculiar race. 


and are paragenesic. There is no doubt about this ; but are they 

' ' '/ 

also eugenesic 1 Nott made a comparison of the thixed breeds of 
Carolina, Louisiana, and Florida, and found a difference between 
them as regards fecundity; and came to the conclusion that the 
hybrids of the Anglo-Saxon race with the negro are sterile for the 
first or second generation, while the offspring of the brown race 
of Europe with the negro are of better constitution and decidedly 
fertile. 

The observations of Long in the English colony of Jamaica, as 
well as examples of an opposite description in Cuba, Hayti, and 


Porto-Eico — French and Spanish colonies 


•go 


to strehiffien fhis 


view. 




♦ ♦ ' • ♦' 




on the other 






Europeans 




of every deaeriptibh. Eherb 


' It boh^ideMhl t 


V /Vt' 


about the 


mattefj thefS being no Statistics establishing the distinction 
between the first and second blood. The white woman generally 
refusing to many a mulatto, and the latter to many a negress, it 


find 


own 


Once only have we any record on the subject, namely, in North 
Carolina. There the caste of freemen was constituted entirely of 
mnlattoes freed by their white fathers. The State, dismayed at 
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with. 


the important position which they assumed, pnt a stop to this 
liberation. Left to themselves their number diminished 29 per 
cent. The fact is the question has not yet been settled. 

Now let us pass to the continent of Africa. One of the argu- 
ments of Prichard in favour of the unlimited fecundity of all the 
human races was derived from a consideration of the G riquas, a 

race the issue of the union, at the close of the last century, of the 

Prichard was too dogmatical, and M. 

Broca justly remarks that the number of bastards at first was small, 
and itas soon absorbed into the mass of Bosjesmans and Korannas, 

they became amalgamated, so that, in 1825, the Griquas 
might he looked upon as having reverted to the aboriginal type. 
If the experiment failed through the excess of reversions, it never- 
theless succeeded at first. The English author also mentioned the 
existence of Malayo-Papuans in the Malay Archipelago, on the 
authority of Qiioy and Gaimard. We think he was right, and the 
existence of these mixed breeds seems to us demonstrated by 

le are now considered to be negritos, 

genesis was drawn from 

within the last few years 





,, — Those mentioned by 

unnoticed. The frequency 

J.vvyi ^ •• — ^ 

of the intercourse between whites and the Australian Gins was, 
however, a matter of general notoriety. But subsequently Miles, 
Murray (of Sydney), P. Beveridge, and P. Lee have stated that 
they have seen them, and that they are common, especially on the 
hor(||^S*pf the regions occupied by the squatters, to whom they 

service. An undoubted example has been given 
Prom 1800 to 1805 some English seal-fishers settled 
in Bass’s Straits had exchanged, for the seals they had taken 
on the banks of the Strait, some Australian and Tasmanian 



women. 

In 1 


On 


Preservation Island alone there were 25 children, or rather grand- 
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children, seeing that the first unions had taken place more than 40 
years previously. Mr. Stokes says they are excellent sailora. The 
fact that a great number of Australian mixed breeds are to he met 
with in the towns and plantations has lately been confirmed in a 
letter received by us from M. de Castelnau, Trench consul at 
Melbourne, as also at a personal interview with M. E. Simon, 
French consul at Sydney. We have yet to know within what 
limits the mulattoes are the more frequent, whether by collaterals or 
by the first blood.* 

The accounts furnished by Prichard, in 1856, respecting the 
mixed breeds of the Melanesians of the Fiji islands, appear 

to Australians. He says the haK-blood mongrels are less 
fertile inter se than those of the original stock; in other words, 
their cross-breeds are eugenesic, but they thrive less than the 



paragenesic. 

From the foregoing we must conclude that the rule as regards 
the human race is eugenesic, hut that certain races are less fruitful 
between themselves by their first-blood mongrels than by their 
•collaterals. It is only a question of degree. Consequently the,se 
may always be produced either directly or indirectly, a strictly 
intermediate race between two races as distant as any now existing 
on the globe. Frequently the race will become extinct before 
being fixed by a sufficient repetition of the laws of inheritance, or 
because external circumstances and acclimation will not favour it. 
Frequently, owing to the predominance of one or the other, ele- 
meat, there ■will be a progressiye reversion towards one,:© the 
mother-races, as in the case of the Grriquas. i But, tine and circum- 
stances acting together, the product of that race will b 


will 


the same. Let there be two parallel and cross races, the one formed 


by a reversion of the mongrels of the first blood towards the white, 
the other by a reversion towards the black. Once established, 
them anthropological distance will be evidently less than between 
the two primitive mother-races. Supposing the cross inter se 
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recommences, it will still form two new races inclining in the same 
way, the one towards the white, the other towards the black, but 
more nearly allied the one to the other than the preceding. Their 
estabhshment being produced in the same way, and the operation 
being repeated, the distance will be once more lessened, so that at 
a certain moment there will be none at all, and between the two 
original black and white races there will spring up a definite and 
strictly intermediate race. There is no other way of accounting 
for the infinite number of races now in existence, which have taken 
their origin from two neighbouring races, having all the appearance 
of comparatively pure races. In a series of 100 Hew Caledonian 
skulls, one-third represents a more or less peculiar and well-defined 
type, resemhling no other with which we are acquainted, and which 
is the extinct Melanesian type — one-third is indistinguishable from 
the most characteristic Polynesian skulls — and one-third is the 
superposition, or mixture in various proportions, of the characters of 
the two other types. 

In time the average type wall be that of a Hew Caledonian race, 
and yet at a remote period there had been these two types pro- 
foundly different. Pormerly, when seas and forests caused man- 
kind to be mofe isolated, the accidental characters in a race were 
confirmed, their aspect remained unchanged. How that immigration 
has assumed such vast proportions, the characters are less distinct. 
Crossing is the principal agent in the confusedness of races, as 
hereditary influence and external circumstances are the principal 
agents in their separation. The one will introduce unity in the 
future the others must have produced plurality in the past.* 

InheritaTice, 

In every individual, or in every generation of individuals, there 
are two opposite tendencies : the one to divergence, or variability 

* We are compelled to omit maay notices of books for want of apace. 
The reader is referred especially to the article "Metis,” by Dr. Dally, ip 
the " Encyol. dea Sciences Medicales,” 2nd series, voL vii. 


fea*. ■ 
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of characters ; the other to concentration, df perpetuation of these 
characters. The force presiding over the latter is inheritance, 
which may he defined as the property of living heings of repeating 
themselves, or of reproducing themselves under the same forms 
and with the same attributes, A white man removed to a hot 
country assumes such a dark colour as to he almost taken for a 
black. His child, however, is horn Avhite, and continues so as 
long as he is not exposed to the same atmospheric conditions. The 
Jews of Cochin are generally darker in colour, nevertheless they 
are white j their children are horn white, and their wives, being 
sheltered from exposure to the sun, are white. It is so with the 
Berber's and Arabs, rvho are often very dark. The reason of this 
is that the white colour is a fixed character of these races, that is 
to say dating hack to the remote past, TlurA^froii i^ 


emanates the law of permanence of types^ ■wdritfir shcW' ^ 


between the ancient B^rpHan ' typej aS-ripjeesShl^^^^ 
of five or six thousand years ago, and the type of Fellah.? which 
still inhabit the hanks of the Hile; the identity of the Jewish 
types of that period and of the present, and the persistence of 
character here and there of the Cro-Magnon man in the midst of 
peoples who have succeeded them, and into which they have 
become absorbed. 

, If physical characters, the existence of which is lost in the 

' I 

ohseui'ity of past ages, are transmitted without appreeiahle change, 
is it so with characters acquired accidentally # a 'Ilf 
we look at the custom among the Chinese ' of 5 


which has been practised 

being diminished; at the haf ‘ df®ei^ the Jews, 


skull 


trahsmissihility 


orally 


mation has> only to do with one sex. Goss mamtained, iadiSd, 
that the deformations of the skull practised on both sexes duiihg 
many generations, became hereditary. The question is still an 
Open one; hut we must not conceal from ourselvel th© fact that 
tie vertical flattening of the nucha among the Malays, the Syrians, 
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and many Americans,* favours this opinion. The inheritance of 
polydactyiia — a deformity which frequently takes place through 
three or four or five generations simultaneously in many families 
also deserves consideration. In all these cases, marriages take 
place outside the families predisposed. If they had had their 
origin from within, who knows whether a new race of polydactyls 
might not have keen produced! It is true an ohjection may be 
made to these cases, as weU as to other hereditary deformities 
mentioned by Scoutettenas hypo-spadias, and cleft palate, namely, 
that the canse which at first engendered the anomaly spontaneously 

; in a word, that there is only an hereditary 
predisposition. But among animals in which selection practised 
by Man’s hand favours the development of a character, an acci- 
dental lesion has frequently become the origin of a particular race. 
Thus the hornles.s oxen, or those with very rudimentary liorns^ of 
Paraguay, the short-legged sheep of Massachusetts, the races of 

What has been produced by selection, cannot chance 




♦ ^ 




tailless dog.9. 



resemble each other as regards 

oftfinheritance is that the son is the 

^ ♦ 

am told that the 


can 



■' say. so 



1 / i/ 

Iris laboratory five skulls of 


these are rarities. 


Among 


the inscrutable influences which cause the child to put on such and 
such characters, there is a conflict of all the elements which figure 
in his genealogy. He resembles his mother during a portion of his 
exmtence, at a later period he becomes like his father, and some- 

,nt relative. W e have seen that in a by brid 


tinies 1^ 


account 





S:o with respect to inheritance, there is a struggle 
between the characters ; some are added, others are neutralised, 
while others have no reciprocal influence, 
cestora have their share in it 
]V|^, de Quatrefages knew a great-gi 



The most remote an- 
Avell as the nearest relatives. 


♦ 

vpS;:a, striking likeness of ,hia. ancestor after four generations, and 
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■\vlio, nevertlieless, “bore no resemblance either to his father or his 
mother. It is thus that we account for the horse unexpectedly 
presenting the characteristic stripes of the zebra, which might have 
formed part of his zoological genealogy, This phenomenon is termed 
atavism, and is common in Man. An individual presents the features 
of a past generation which has been absolutely forgotten. The 
appearance of such characters is therefore a matter of chance ; or 
rather, there are in the germ certain latent influences which it is 
impossible to fathom. Certain characters retain their hold more 
firmly than others, such as the shape of the nose or of the ear. 
Everyone recognises the Bourbon nose. M. L. Eousselet met with 
it at the Bhopal coiu't in Central India, in a direct descendant of 
Erancis I. Waitz says one of the most frequently quoted examples 
is that of the thick lip of the house of Hapsburg since its alliance 
with the ancient house of Jagellon. 

Intellectual quabties are transmitted, as well as physical characters. 
In the family of Bach there were thirty-two musicians. It is the 
same as regards morbid affections. In aU these there is a trans- 
lission of anatomical forms, either original or acquired by no 
Latter what process, and by education among others. In the law 
of inheritance, as in all the other laws of the universe, there is 
nothing of an occult kind, 
are the principal forms of inheritance : (a) Gontinuous inheritance, 
when the son resembles the father and mother, and these resemble 
their parents ; (&) Interrwpted inheritance, when, without resembling 
-either father or mother, he is like his grandfather: this is very 
remarkable as regards the transmission of disease, and is frequently 
alternating ; (c) Gollaieral inheritance, when the child resembles an 
uncle or a great-uncle ; (d) Atavic inheritance, when the resemblance 
goes back still farther. We need not say that the accounts of re- 
semblance to a stranger who might have struck the attention of 
the mother during pregnancy are fables. So we must only accept 
with reservation those cases where the child might have had the 
features of its mother’s first husband. 

The characters wliich mongrels exhibit are only applications of the 
law of inheritance, the consequences of which are reduced to a 


Here like begets like. 


The foUowing 
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calculus of prolDability. Sometimes the mongrel of the first hlood is 

exactly intermediate between the two jrarents as regards the colour 

of the skin and the character of the hair, as M. Pruner-Bey has 

% 

shown, or as regards the proportions of the skeleton, as M. Broca 
has stated. One of the varieties of Zamhos, or mixed breeds of 
negroes and Americans, is the Cafuso, in whom the hair is very 
curly, and coarse enough to form a huge bristly wig. Sometimes 
this mongrel embodies in himself a portion of the characters of one 
or other parent; for example, as hr the mulatto mentioned by 
M. de Quatrefages, the intelligence of the father and the features of 
the mother. In this group are the piebald mongrels, whose skin i& 
black in some places and white in others, or white on the whole of 
the lateral or upper half of the body and black on the other. 
Sometimes the child possesses altogether the character of one or 
other parent ; for example, the child of a European father and a 
Chinese mother, Dr. Scherzer says, is altogether a European or 
altogether a Chinese. A Berber with blue eyes and with the lobule 
of the ear absent, married to a dark Arab woman with a well-formed 
ear, had two children, one like himself, the other like his wife. 
An English ofiScer, fair, with blue eyes and florid complexion, had 
several children by an Indian negress. Some were the image of the 
father, others exactly like the mother. Lucas mentions the case of 
a negress who had three children at a birth ; one was white, one 
black, and one fawn-coloured; that is to say of the colour of a 
qriarter-blooded hybrid between a negro and a mulatto {De Quatre- 
fages). 

Examples of interrupted, collateral, and atavic inheritance are 
numerous among mixed breeds, and it is then in fact that they are 
the most striking. A decided negro having had a rrhite among his 
ancestors has unexpectedly a child with a white skin by a negress. 

4 

Instances of this have been repeated regularly every second genera- 
tion : this is alternate inheritance. 

The peculiarities of one or the other race are more particularly 
apt to be retained. The coarse hair of the American, or the woolly 
hair of the negro, for example. The most persistent character of 
the reversion from the negro to the white is the yellow colour of the 
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nails, and the want of firmness of tlie cartilages of the no.se. The 
child of a negro father and a white mother will be more like the 
father than the child of a white father and a negro mother will be 
hire his father ( Watiz, FHzroy). Pallas relates that the mongrel 
produced by the alliance of the Eussian with the Mongolian will 
be more like the latter than the former. Others maintain the 
reverse. 

It is asked whether cros.sing produces an improvement or de- 
terioration of races in an intellectual point of view, and whether 
they ought to be encouraged. But the external conditions in which 
the new race is found have been too much overlooked, as when 

vitality we lose sight of their acclimation. 
Half-casts are often excluded from the society into which they are 
tlirown. So they readily adopt its vices, and use 
by way of 

hfive are rather favourable *iio If the^ are not 

, "are suiiehiOr to ' the ' Aborigines. The mongrels 
of Java are better, according to Dr, Yvan, than tlie Malays. It is 
impossible to doubt but that the Polynesians have gained by cross- 
ing with whites. The Australian mongrels of Bass’s Straits were 
very clever, according to Stokes. The highest encomiums were 
passed upon the boundary-riders, who were Australian half-breeds. 
If, in America, the Zambos occupied the prisons of Lima and 
Mexico, the Cafusos are described in most glowing terms by Spix 
and Martins, klulattoes in the United States are exempt from 
yellow fever the same as negroes. Their mongrel revefsi6m3 
towards the white have, in various degrees, a situilar immunity. 

M, de Crobineau attributes to cro-ssing the disasters of empires 
and the degradation of races. Hott maintains that if it were 
general it would lead to the extinction of the human race, Knox 
and P 4 rier did not believe that civilisation could make progre,ss 
except with pine races. M. Dally thinks that in an equal struggle, 
the superiority would remain with the pure races. 



on 


unive 


will be realised by crossing; and 
Waitz, and De Quatrefages hold a aimiln.T 



Deschanips, Serres, 



Ohap. vii.] 


CONSMJGUINEOTTS UNIONS. 


383 


Dare we say, after tliese anthoritieSj that the problem is nevertbe- 
less a simple one 1 Two pure races will have a better progeny ; 
two impure races a worse. Two races, the one pure, the other 
impure, will have an impure progeny relatively to the superior race, 
and pure relatively to the inferior. The law of inheritance is 
exerted with rigid exactness, but a multitude of other conditions 
are mingled with it, which, we cannot separate from it — such as the 
action of external circumstances, acclimation, morals, education, 

and soeiad latPs. 






of mongrels on the face of the globe has been 

of whom no fewer than 11 millions are 
in SoU& America, 3000 in Oceania, &c. But has a computation 
been specially made of those of Europe 1 Gerdy states that there 
are no pure races in Europe. Does crossing increase fecundity! 
This is the really important question. We reply; Certainly not 
between races anthropologically very remote from each other, but 


probably so between contiguous races. 


Quatrefage 


thinlrs that even in the former case fecundity is increased. 
M! Broca hinitokh that *in France the population has increased 
gihce ilh classes 


y 







it 



Gonsanguineous Unions. 


Out conclusion on tbe subject of crossing was that the more 
nearly allied the races, the greater were the chances of fecundation 
between two individuals. Carrying this out to its logical sequence, 
the resbdt would he that in the same tribe or in the same family 

dst Heorly related ought to be the most fertile. But it seems 







♦ ^ ^ 


idife^casi we must dxsting 


with 


quality of the progeny. Breeders who select their subjects 
definite object to breed in and in^ that is to say between near 
relations, rapidly obtain excellent results. They know, however, 
that fertility then diminishes, and that it will cease altogether if 
they do not have recourse from time to time to crossing, in order 
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to strengthen the race. Extreme fecundity and superiority of race 
would therefore be two contradictory terms, which may be a 
consolation to those who maintain, though improperly, that the 
fecundity of the French is diminishing. But is it with Man as 
with animals? The question of consanguineous unions has been 
discussed at the Societe Anthropologique, by Boudin, Dally, and 
De Eanse. It is said that bhndness, pigmentary retinitis, albinism, 
epilepsy, idiotcy, mental aberration, sterility, scrofula, abortion, 
hare-lip, and deaf-muteness are more frequent after unions among 
kindred. It is necessary to produce facts in support of this statement. 
Dr. Voisin went to pursue his studies in the 'borough of Batz, in 
the peninsula of Croisic, among an isolated population who only 
married among themselves. As the result of 46 marriages between 
first cousins or second cousins, he found 174 children not one of 
whom exhibited either of the above ailments. The conclusion was 
obvious, viz. that conspnguineous unions, even if closely allied, 
were not attended with hurtful consequences. Other facta have 
been observed by M. Ferrier at PauiUac (Gironde) ; by M. Gublei 
at Gaust, in the Pyrenees; by M. Dally in the island of Br^hat 
(Cf!tes-du-Nord) ; by Dr. Duchenne, of Boulogne, at Portel. All 
are agreed upon the matter. Beyond the seas, one example alone 
wUl suffice. The Todas of the Hilgherries are endogamous. They 
all marry among themselves, and are aU related to one another in 
some way. Their wives are polyandrous, and have sometimes four 
or five brothers for husbands ; and notwithstanding all this, the 

' Gut of 1 9 6 

individuals, Mr. Marshall found only two suffering from any 
infirmity. 

In conclusion, it seems clear that unions between cousins and 
second cousms are followed by excellent results when both are 
healthy, and that, on the contrary, morbid predispositions being 
added, their effects are proportionately felt by the offspring. As 
to alliances between direct kindred and blood-relations, the ques- 
tion is yet suh judice. W e may remark that the laws of civilised 
countries have only forbidden them on moral and social grounds. 


race has for ages been one of the finest in India, 
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CHAPTER VIII. 

INPLUEITOE OP MILIBtJX — AOOLIMATION' — WBIGH?? OP THE BOEV 

— MUSCULAR FORGE — PULSE EESPIRATIOH INTELLECTUAL 

FUNCTIONS — PATHOLOGIOAL CHARACTERS. 


Influence of Milieux. 


"with 


the crosses, which hind, them together, there is, as we have said, the 
variahility which multiplies them, and tends to make them diverge. 
Varieties are produced under two influences. (1) During intra^ 


uterine 


course of existence, by external circumstances, or milietix. The 


doctrine of Darwin rests e 
and Geoffiroy Saint-Hilaire 


At present we shall 


only examine facts respecting these latter, without reference to 
theories. 

Under the name of milwue, M. de Quatrefages includes 
“the ensemble of conditions or influences of every kind, whether 
physical, moral, or intellectual, which may act upon organised 


external 


either directly or indirectly, a change in living organs. We shall 
confine ourselves to the most manifest characters, relative to which, 
there has been the greatest difference of opinion. 

The o the skin, it is said, is variable, and results from 


atmospheiaei eanaes. Races are regularly distributed from the 
equator jbo the poles-^ — ^the darkest in hot countries, the lightest 


in cold. 


time 


of the orthodox school , make no allusion here to the past, it is 
already known to them j this is the Adamic version. 

The peoples nearest to the north pole are the Esquimaux, the 

Samoiedes, and the Lapps, with tawny complexions, hlack hair and 

2 a 
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eyes, and have dwelt in these icy latitudes from the most remote 
periods. Let us remember that there is a general harmony be- 
tween the colour of the skin and that of the hair and iris, which 
coloiu- depends on the increase or diminution of pigmentary 
matter in the organism. At a lower latitude, in a coimtry with a 
relatively elevated temperature, are the Scandinavians, in Europe, 
a race with a lighter skin, hair, and eyes than perhaps any in the 
world, and the Fins, with fair complexion, chestnut or red hair, 
and gray or greenish eyes. In Asia there are w^hole popidations 

r 

with black hair and eyes, but with yellow complexions, and in 
America, Indians with complexions of a reddish hue. 

. The doctrine is at fault from the very beginning. 

At the south pole the first habitable regions that we meet with 
are at about 34 degrees south latitude, and are peopled by the 
Peschernis, with olive -or tawny complexion, neit to wMch ttfe the 
Patagonians, whose complexion is darker^ and the Oharriias, whose 
complexion is analogous,to that of mulattoes, if not darker. In 
the other hemisphere there are the Tasmanians, with a complexion 
as black as soot, with a slightly yellowish tinge in it, and the yeUow- 
taavny Hottentots, close to the Kaffirs, who are entirely black. 
aSTothing is as yet favourable to the doctrine of which Prichard was 
the interpreter. If we go to the equator we meet with facts 
equally contradictory, in America the ancient Indians of Cali- 
fornia were as black at 42 degrees north latitude as thet 'ne^oes of 
Guinea, while farther south there were tribek nf ianiiOlilvefblSf eddish 

> ''r/. .. 


complexion, relatively light. So in J 
at 12 oir 15 degrees north latitude, 
lighter the nearer they approach the e 






damn 


ate 


t * I * t 

ili^%0iour ’ hecomes 


>.>r < 


says Golberry, “ are?a proof 


the black colour 


does hot depend entirely on solar h'ea% nor on the fact that they 
are more exposed to a vertical sun j hut arises from other causes, for 
the farther we go from the rnfluence of its rays the more thh Mack 
colour is diminished in* intdtoity.” In the tropics, -among the 

Tawareks of the Saharapthe AJ^ans of India, and om the hanks 

✓ 

of the Orinoco and the Amazon, in the niidst of a dark population, 

■; •* f 

■#1* hmet ‘with whole tribes with fair complexicm, light hair, and 
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iDliie eyes. But it is said tliese irregularities are due to local cir- 
cumstances, Slick as altitude. Prichard says fair complexions are 
to he seen, more in mountamons districts, and dark in the plains. 
Thus the Swiss, in the lofty mountains of Lomhardy, haye hrown 


Milanese, 


The 


Berbers, of fair complexion, are seen principally in the Aur^s 
mountains, and the dark in the plain. The negroes of the table- 
lands are less dark than those of the low plains near the shores of 
the Gulf of Guinea, &c. In the higher regions of Enarea and 
Kaffas, in . Abyssinia, we find the natives are of a lighter com- 
plexion than in Europe, &o. All these are examples npon which 
we can rely, but we might mention some of an altogether opposite 


character. 


Qiiatrefage; 


black on leaving the plains for the heights, which he attributes to 
the more direct action of the sun’s rays. The Antisian race of the 
low plains of Peru is white in comparison with the Aymaras and 


Quinchas 


Humboldt says: 


“ The Indiana of the torrid zone, who inliabit the most elevated 
pl abnife idfetbfl Gnrdrllfwa of the Andes, and those who are engaged 
in . filings at the ASfcidegreeyof soti^ in the islands of the 

Chonos Archipelago, have the same copper colour as those who, 
under a scorching olimatej cultivate the banana in the deepest and 
narrowest valleys of the equinoctiaT region. ” He adds that the 
tribes of the Rio* Hegro. have a more sunburnt complexion than 
those of the Upper Orinoco, notwithstanding that the banks of the 
former are colder than those of the latter. 

The smooth or crisp character of the hair would he equally due to 
chmateT according to the doctrine of the influence of external circum- 

Heat and dryness cause the hair to roU into spirals, 
brdtdtiMdL not produce flattening to the same extent. Is it not 

...I?')/'.'-' 

the revephi® regards The woolly fleece of the sheep of 

temperate countries would he transformed into a fleece with straight 
hair towards the equate Moreover, there are negroes with very 
woolly hair even in ATasiUania, at a latitude of 46 degrees south, 
and we know that in the southern hemisphere the temperature 
is much colder than in similttr latitudes in the north. On the 

2 0 2 
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contrary, in the tropics, there are blacks with smooth straight hair, 
as the Australians, the blacks of the Deccan, the Himyarites of the 
Yemen, die. How is it, according to the above hypothesis, that 
the heat has exerted its influence on the skin and not on the 
hairl The stature has also been attributed to the influence of 
external circumstances, especially to food, to differences of tempera- 
ture, and to altitude. We have referred to this at page 319., We 
only remark that if the Peruvians are small on the most elevated' 
table-lands of the globe, the Malays, called Orangs lautts, on 
the coast of the peninsula of Malacca, and the Andamans, at sea- 
level, are still more so ; which subverts the opinion of D’Orbigny, 
that the tall Kaffirs and the diminutive Bosjesmans live side by 
side in the same forests of southern Africa; that the Todas at 
the top of the Kilgherries are tall, and live only on pulse and 
milk-food, while the Irulas and the Krmnbas on either side of them 
are comparatively short, and live on the flesh of the buffalo ; that 
the Scandinavians in their cold countries, the negroes at the 
equator, the Redskins in the Eocky Mountains, the Tehuelches in 
the sands of Patagonia, and the Polynesians in the low islands of 
the Pacific, are aU very tall under the most opposite conditions, 
“ I have observed,” says M. Broca, “ that the stature of the French, 
generally speakiog, does not depend upon altitude or latitude, is 
not a question of poverty or riches, of character of soil or of food, 
nor is it the result of any other external condition; but I have been 
led to believe it to arise solely from a general influence, that of 

ethnic inheritance.” 

% 

We have no proof, indeed, that in the present state of things, 
and in the very short time during which our observations have 
extended, there has ever been produced an important and heredi- 
tary change of a physical character under the influence of external 
circumstances. Wherever we meet either with Arabs or Jews, 
thek type is the same, as wo learn from Egyptian monuments. 
At Leyden, the Jew is said to be simply a little lighter, at Algiers 
of a yellowish tint, in India to be dark. There is no doubt as 


to the last. At Cochin, on the coast of Malabar, there are-— (1) 
Black Jews; these are native converts; (2) White Jews, who 
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rounding nations. 


Vegetables become wbite -when 


came there at the period of the destruction of Jerusalem, and 
whose history can be traced back at least six centuries. hTow 
these have remained white, or rather brown, from the climate, and 
as compared with ourselves, but white as compared with the sur- 

Tlieir children are born white, and their wives 
when not exposed to the sun remain white. 

ISTotwithstanding all we have said, external circumstances have 
an undeniable influence certainly, 
excluded from the light, and not only on the surface but tliroughout 
their entire substance, and it even affects their flavour, and extends 
to other properties of the sap. The animals of the polar regions 
become white on the approach of winter. The small and puny 
oxen of the Sologne when transported to the valleys of the Loire, 
in one or two generations assume an entirely altered appearance as 
regards their size and quality. Peasants and sailors become tawny 
on exposure to the open ah and in hot countries, on the uncovered 
parts of the body. But in the last-mentioned case the influence is 
confined to the individual, it is not hereditary ; it is also different 
in different races. We have said that dark and fair Europeans do 
not tan! rifiially Vheu exposed to the air ; the former readily become 


black, 


« ■ ' , / 









sunburnt, and of a brick-red hue, or 


assume a yellowish tint, which Monrad considers as the first 
evidence on the coast of G-uinea of having become acclimatised. 
This yellowish colour passes into that of copper, and becomes 
darker in, each succeeding generation. The Chinese also become 
black on exposure to the sun during the summer, and light in 
winter. There is a vast distinction between this and the individual’s 
transmission of an acquired character to bis posterity. The 
iudividual becomes black as he becomes fat. If excluded from 
exposure to the sun, and his food is scanty, he becomes pale and 



In the Sandwich Islands an opposite phenomenon takes place 
{GJioiis). The children when first born are black, the people 
of distinction dark brown, and the labouring people of a lighter 
tint, or orange colour. But this is a diffei’ent matter; one 
ought perhaps to look upon the two classes as two distinct races. 
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ITevertheless we admit that modifications of physical characters 
might he produced, if not under our very eyes, at least in the 
course of time, and might he added to from age to age. "VVe must 
admit that these things might he explained physiologically according 
to this hypothesis. 

Statm-e, for example, is the result of two influences. (1) Of 
the race, or rather of the predominance of action of such race 
whether a paternal or maternal ; and (2) Of a concurrence of hygienic 
oircilnstances. According as the nutrition of the skeleton goes on 
properly or not, its ossification is or is not regidar — the epiphyses 
are united to the cliaphyses soon or late — so will the individual he 
either tall or short, 


Let the accident he repeated, let the phenomenon go on in the 
same way during many generations, it wfll become habit (in 
medicine we recognise patholo^caf as 

and tlieir tenacity and •'hereditil ’f einiiiable). 




’ '-f* 


and soon a regularly tKihsmissilfle' eharacter. We cannot there- 
fore he surmised to see the persistence with which travellers, those 
in Australia for example, assert that individuals of low stature in 
that country, are hadly fed, poorly clad, and miserahle, while tall 
statures are characteristic of the natives of the interior, who are 
strong and healthy, having every resource within their reach. 
Individual varieties unquestionably depend partly on external 
circumstances, and partly on the state of the health. M. Broca 
himself allows this as regards certain differences between the aexes. 
Some statistics of Qu^telet relative to healthy ahdfflielMIt’llffliren 
prove it. ' ' ^ ' 

The increase of the pigmentary mati®Afii§hk also be easily 


e^lained in this way. The cutahebus sf^m, excited by contact 
Tfilh the air, heat, and light performs its functions more readily, 
its glandular apparatus secretes more, and the black matter is de- 

i 

posited in greater abundance in the ceUules beneath the epidermis. 
Tkom this cause, and probably by reflex action upon the shpl^enal 
capsules or the Kver, the hypersecretion would he dlffnbbd tSrough 
the entire organism, and the colouring mbtter derived from the 


the entire organism, and the colouring mbtter derived from the 
bibod, from the biliary matter, or from elsewhere, would increase. 
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Peculiarities proper to each race would be that one would become 
decidedly black, another yeEowish or olive, a third reddish. An 
objection of this sort might arise ; Why the parts exposed to the air 
are not the only ones black 1 The opposite phenomenon, a want 
of excitation, would, on the contrary, produce pallor, that is to say 
a sort of anaemia, as in miners. The whitE 


Antisians 


D’Orbigny, live at the foot of perpendicular rocks, under enormous 
trees, the branches of which form a, vast arbour impenetrable to the 


Sun 


luxuriant, teTheir five tribes live there enveloped in darkness, and 
aa® #’- lighter complexion than the Moxos of the adjoining open 
plains, and the Aymaras on the elevated plateaux. As regards the 
increase of the volume of the skull and all the craniometrieal 
characters which result from it, the explanation would he no less 
easy. The more the brain works the more does it continue to 
increase beyond its ordinary term of growth, and the sutures are 
closed later. The small size at the present day of the skull of 
women relatively to that of men, as compared with that Avhich it 

represented by the two beautiful 
brt and the Baye caves in the 

cause. The 


wai 





« 



propipriibna bf the skeleton mighfelbn aH 
^yirtue of the physiological law, that 
organ. The more avork a limb, or an 
organ, or a muscle does, the more it increases in volume ] changes 


at the 


time 


nected. The femur a eolonne, the pdatycnemic tibia, the large chest 
of individuals compelled to take deep insphations, the corpulence 


confine 



ometimes very lar 


jals are irregular, and 
^l|||uhl§d ibh m: this way. 

ISTo explanation can be given as to the varieties of the hair in 
its fundamental types. Bor example, the straight and round, the 
woolly and flat hair, as seen under the microscope. In this lies the 
most serious objection to the theory of the derivation of characters 

•J • ♦ 

ifrom one another. In the present state of science we have no 
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explanation to give on the siiloject. Individuals experience the 
influence of external conditions under om- own personal observation, 
but they do not visibly transmit the changes so made — there is no 
authentic instance of it. The distribution of characters according 
to altitudes and latitudes has exclusively to do with the fortuitous 
migration of peoples. In the present state of science, and as far as 
our limited investigations extend, the law of permanence of types 
remains intact. Moreover, physiology enables us to understand the 
mechanism by vhtue of which new characters might take their 
origin. Under what exceptional conditions, at present unkn own 
to us, may not hereditary influence, that great conservative force, 
depart from its extreme strictness? This is the question. It is 
quite clear that the variations of climate and conditions of life are 
very slight now in comparison with what they necessarily were 
formerly. The fact is that Man has not always known how to 
guard against the preponderating influence of external agencies, 
nor has he always been able to leave the couirtry under every 
change of circumstances. Uo new race, having characters other 
than those of the mixed races produced from crossing, has been 
created within our knowledge; and moreover, everything compels 
us to beheve that there was a greater tendency to change at a 
remote period in the past than there is at present, and this belief 
has found a support in the law of hereditary influence. 

It is one of two things : either races have been created originally 
in infinite number, and have since become diminished by natural 
extinction or by crossing, or they have been multiplied under the 
influence of climate and external chcnmstances. * 


Acclimation. 

There is hut a step from the influence of climate and external 
conditions to acclimation. Man, unlike the anthropoids, is found 
in all climates, and conforms himself to every condition of life ; hut 

* See the articles “ Altitude,” by Leroy de M&icourt ; " M^soldgie,” by 
Bertillon; “Climat,” by konssagrivea j “Atmosphere,” by Gavarret, &c., 
ki " Enoycl, des Sciences Medicales.” 
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lie owes it to hia intelligence, and pays the penalty. Let us 
-examine the question more closely. 

The words acclimation and acclimatisation are not synonymous. 
The former is understood of the spontaneous and natural accommo- 
dation to new climatic conditions, the latter of the intervention of 
Man in this accommodation. The one is the fact, the other the 
knowledge of the conditions and phenomena of accommodation ; 
the one is a physiological property of Man, and concerns anthro- 
pology, the other is in the domain of hygiene, of medicine, and of the 
^schools. M. Bertillon has treated of them, from every point of vierv, 
with his usual critical acumen, and it will suffice for us to analyse 
his article, “ Acclimatement,” in the “ Encyclop(idie des Sciences 
Miidicales.” M. Bertillon commences with a comparison of the 
statistics of births and deaths. He finds differences between one 


race and another, either in their general faculty of acclimation or in 
their capabihty of living in some latitudes in preference to others. 
He discovers differences even between European races. Thus the 
Enghsh become habituated to the climate of the United States, the 
island of St. Helena, and the Cape of Good Hope, but they fail to 
do so in the Antihes and in India. In the same way the Germanic 
race thrives in the United States, hut dies out in the tropics, and 
even in Algeria. The Dutch likewise. Under the name of Boers 
they continue to live under the most favourable conditions in the 
colony of the Cape, the climate of which is very similar to that of 
nur own country, while they perish under the scorching climate of 
'the Malay peninsula. The Erench do well in Canada, in Hova 
Scotia, in the United States, in the Maiuitius and the Friendly 
Islands, but as they approach the tropics then faculty of adaptation 
decreases. In the Antilles they succeed in making a first branch, 
but they do not increase, and requhe to receive fresh blood by 
orossing with foreigners up to the third or fourth generation. In 
Algeria the French belonging to the northern departments do not 
thrive, while those of the south make progress. In Madagascar, 
and especially in Senegal, no European race can hold out long. In 
Hew Caledonia the mortality among French emigrants is less than 
in France. The Spaniards, in whose blood there is much of the 
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Berber, adapt themselves wonderfully to the climate of the southern 
part of the United States, of Mexico, the Antilles, and South 
America. These, with the Maltese and J ews, are the most favoured 
of Algerian colonists. The Portuguese share with them the same 

privileges. 

The Tschiughani, Gipsies, or Bohemians, are, of all peoples, 
those whom we meet with most universally. In the waste lands of 
Brazil, on the summit of the Himalayas, in Moscow, Madrid, 
London, Stamboul, at 30 to 35 degrees centigrade above zero, 
in , the torrid zones of India and Africa, they are to be found 
everywhere. The Israelites also possess a remarkable aptitude for 
becoming acclimatised ; but they do not advance so much towards 
the north, they proceed step by step, cautiously feeling their way, 
and foUow the course of civilisation. The, Arabs readily become 
acclimatised, but they remain ,in.hot ,iso#©rsa^^ 
but little , into the temperate speak 

of the Chinese, but everyone knows’ that they are much esteemed 
as labourers in Malacca, Australia, California, and the Antilles. 
Since the abolition of slavery in America, they are gradually taking 
the place of the negro, owing to their soon hecomhig accustomed 
to the climate j hut we have not seen them emigrate into cold 
cmmtries. 

Australia, although having the most opposite climates, is very 
suitable to Europeans of every nationality, while the Malay ^chi- 
pelago, more especially the northern part, is very 
Codto-China the same. ,In,:.Java,.an4'Supiiriiafii 
not become acclimatised, 
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for 
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a. dftfiuit fl -nmnlicT of generations. Inpet rs ajfen fatal to Europeans, 

♦ ’ ’ • ♦ ' 

bbtlths low plains situated on the ^arshpre, and the hanks of the 
great rivers, must he distinguished from the elevated plateaux of 
Central India. The English have established sanitaria in the 
mountains, where they go to recruit their health. Egypt siftmo 

• , j ? ^ , 

less remarkable for its insalubrity. Its present populaiy^ft is fke 
same as it was in former days. It has never .bnpUe maintained 
Withput being incessantly renewed by immigration. It is very 
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Mamelukes 


(f 

O 


fatal even to the negro. 

560 years, and not one has been able to keep up a persistent race. 
The rate of mortality among the negroes of Africa, even in their 
own country, is considerable. The bhth rate however is very 
high; but for this they would become extinct. This mortality 
seems to be consequent on their indolence, and on their usin 
no exertion for their well-being. We must not therefore be 
astonished at their success in America, where, particularly in the 
Antilles, ' and in the United States previously to the war, they 
weae titaken care of like valuable merchandise. In 1808, the 
period when the importation to that country ceased, they were 
400,000, in 1860 their number increased to 4,000,000. Since 
the war they have been compelled to look after themselves, and 
have returned to their natural indolence ; 
diminishing. 


number 


So much for emigration into hot countries. 


In 



cold regions, Europeans do not readily become acclimatised, and 
negroes especially die rapidly. The fair population of Iceland 

decreasing, which is to be attributed to the island 

The Esquimaux, who on their 

was more sup- 
At St. Peters- 
burg the deaths exceed the births, and if the Slavs axe masters 
of the northern part of the continent, they owe it to their crossing 
with the Eins, and perhaps, more to the west, with the Samoiedes. 
Thus it appears that extremes of climate are not suitable to any 
race, and that if Man transports himself from one part of the 
globe to another, and settles down there, it is frequently at his 
perilv notwithstanding the resources with which his intelligence 

The fair races are especially adapted to temperate 
anilmoallegibnS, and the south is looked tq^on as almost forbidden 




, lih§#b£dwn races, on the "contrary, have a remarkable 
power of becoming acclimatised; the north they are represented 
by the 



most 



away as 



as 




But* when?" cGnsiderina 


%B question of reonovihg from one climate to Anotber, we must 
distinguisb between slight and important changes, between those 
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which are sudden and those which are progressive. M. Bertillon 
divides the accidental circumstances due to sudden acclimation in a 
new isothermal region, and are produced upon the individual and 
his progeny, into four groups or phases, (1) Sudden diseases ; 
(2) Chronic consecutive anmniias, which place the individual in an 
unfavourable condition to resist accidental diseases, or make liim 
quickly look old; (3) Diseases of early infancy in offspring born 
in the country ; (4) Physical and intellectual degeneration, and the 
infertility of the second and third generations, (See page 372.) 

Very different are the circumstances connected with acclimation 
on a small scale. A family incapable of being suddenly transported 
Prom Paris to Senegal is well able to bear removal to Pan. In 
mcceeding generations it wdl be able to go to Cadiz, many genera- 
tions afterwards to Morocco, and so on. It is thus that the slow 
immigrations from Central Asia have been accomplished-— not the 
invasions of the barbarous tribes which rushed down upon Emope 
it the commencement of our era. Some of these migrations 
bearing off tO the north-we.st would have reached comparatively 
cold countries, and others going south woxdd find India, where at 
the present time some fair people am to he met with in a country 
where the English could not settle. The Esquimaux, before 
becoming acclimatised in their country of eternal snow, lived in 
Asia, at about the 40th degree of north latitude. AU parts of 
a country are not equally unfavourable for acclimation. Without 
speaking of a swtunp here or a desert there, which increases the 
mortality among new-comers, there is the altitude to be taken into 
consideration. A family wdl not he able to become acclimatised 
at the level of the sea, and will tlirive by ascending the course of 
a river or the sides of a mountain. High table-lands are in 
much request in all hot countries. The contradictory opinions of 
Jonxdanet and Coindet relative to the residence of Eurapeans in 
elevated parts of Mexico, leave the question undecided. But in a 
French territory the experiment has been made. Whilst BertiUon 
and Eicoux come to the conclusion that the Germanic race, in a 
general way, does not become acclimatised in Algeria, we find in 
the entire province of Constantine, and on the whole line of the 
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bodies aie brought into contact in tlie nascent state. 


Atlas, from the Aurfea mountains to Morocco, a large number of 
fair people, who have existed there for four or five thousand years. 
A circumstance favourable to permanent acclimation is the crossing, 
however little, with the native race, or with other races which 
have settled in the country at the same period with it, but with 
a greater power of acclimation. A small quantity of negro Wood 
lessens the tendency to contract yellow fever. So at the Cape of 
Good Hope, in the United States, in Australia, and also in Algeria, 
the emigrant races must not he designated by their particular 
name, hut must he looked upon as new mixed races, having their 
own special characters. Under these conditions the influence of 
climate and external circumstances appears even more marked, the 
same as iu chemistry certain re-agents act more readily when 

After the 

greatest mortality, a few of the survivors are sufficient to serve 
as a starting-point for a new population. In a word, Man’s 
restricted faculty of acclimation may favour, within certain limits, 
the diffusion and mixture of races on the face of the globe, and 
even the formation of new races ; but it is also an obstacle to 
tbeir diffusion and transformation. It tends to allot them a place 
at the period which is the most suitable to them. This is why 
we see the negro races generally predominating in some zones, the 
brown or yellow in others, and the fair races in others, 
the mmimum mortality in these zones, the race is kept up. The 
fair races, for example, far from being so on account of climate, as 
Prichard would have it, would only conform themselves to it in 
the same way as the prehistoric animals which went northwards 
or southwards in the course of ages, according to the changes of 
tempBxatnre and vegetation. If we did not know that the cUmatic 
conditions of aU parts of the globe have radically changed over and 
over again, we should deduce from this that the negro races took 
their rise on the continents of the inter- tropical zone, while the fair 
races originated m the cold or temperate regions of the north. It 
is thus that the faculty of accommodation to climate or acclima- 
tion, which varies according to race, furnishes an argument for 
the polygenistic doctrine. The two questions of crossing and of 


Having 
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inheritance are connected with the functions, so mysterious, of 
reproduction ; those of external conditions and acclimation, to the 
more general function of nutrition. The two characters which 
exhibit the amount of vital energy in individuals, as well as in 
races, are the weight of the body and muscular strength, 


The Weight of the Body, 

Studied in its relation to age, profession, and stature, by Qiuitelet, 
Hutchinson, and Gould, does not pos.sess the interest which has 
been extended to it. Its caiuses are various, such as hygiene, food, 
character of occupation, temperament, and race. The probable 
connection between these last two makes it the mdte difficult 
to consider the question of race by itself. The ca^eS bf etcoptional 
obesity, due to high feeding' br to indoBrie^ are 
races from the Englishman lo and oi|iit''f6 be at 

once set aside, as' well as those cases of extreme emaciation, conse- 


once set aside, as' well as those cases of extreme emaciation, conse- 
quent on habitually insufficient food, or continued exposure to the 


as 


sun. 


Arab 


towns, especially his half-breeds. The Mongols, the Chinese, and 
the Polynesians readily become obese. 

The following averages of weight are only interesting as a matter 
of cmiosity : 


607 Iroquois Indians (Gould).,. 
680 Mnlatfcoes (Gould).., 


Kilogrammeo. 


12,740 

400 


Bayarians (Bernstein) 
Frenolimen (BernairS) 
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91S7 American soldiers of all nationalities (Gould) 
150 'S&w Zealanders (W, S. Thomson) 


• 4 « 


4 4 4 


272 Magyars (Bernstein) 

366 Roumanians (Bernstein) 

60 Hindoos, high caste (Shortfc) 

60 Natives of the Caucasus (Shorfct) ... » 

50 Hindoos, low caste (Shortt) 

60 Natives, low caste, of the Nilgherries (Shortt) 
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4 4 1 
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low class, of the Madras coast (Shortt) 
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73'8 

*66^8 
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6^-9 

64-9 

68-8 

64-4 

63-9 

60-7 

68*4 

60-0 

48-7 

44-6 

42-7 
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Muscular Strength. 


Muscular strength is a more important subject, although we 
must consider it in its connection with the individual’s state of 
health, food, age, and sex, as well as with the power acquired hy 
the contiuued use of the muscles. The dynamometer, by the aid 
of whiqh'the experiments which we are about to mention were 
carried®q was invented by Eegnier, at the close of the last century, 

4 0 

at the suggestion of Buffon. Chaussier was the first to make use 
of it, then the travellers P4ron, Preycinet, Quoy, and Gaimard, 
and lastly, Porbes, Quetelet, and the anthropologists of the Navarra 
and of the war of American secession, who modified it. It gives, 
at will, the force of pressure of the hands, and the force of vertical 
traction from below upwards, the two hands acting together in both 
cases ; that is to say the manual strength and the strength of the 

hack or loins, of authors. 



ate some 




at five different periods to show 

A**.. 

races. They are borrowed 


from Mr. 


17 years . . 
20 
25 
80 
35 




I) 


II 


I 4 » 


« ♦t 


« ♦ 4 




« 4 I 


14 4 


4 4 4 


4 11 


4 44 


4 4 4 


4 4 » 


4 14 



and upwards . . . 


Number 
of wbitos. 

171 

642 

296 

171 

371 

34 


4 < I 


• 44 


4 4 4 


t • • 




• »4 


itrengtb of 
til© back. 
Kil, 

114 

150 

166 

160 

166 

146 


Number 
of negroes* 

44 

142 
124 
39 
81 
11 


4 I 


» 4 


« 4 


« 4 


4 t 


strength of 
the back. 
Kil. 

131 

140 

155 

153 

165 

132 


Mr. Gould, the maximum 


Qufitelet 


at 25. It 

is evident that we must take the former. The followmg table, 
which it would have been easy to enlarge, has reference to races. 
It is derived from various sources, and where not specially men- 
tioned from P4ron, Quoy, Gaimard, and the Navarra ; 
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Mantial strength. Back strength, 
lai. Kil 

122 French 61*0 ... 160 

23 Hawa’i Island era ... 60*1 ... 171 

84 Micronesiaus ... ... B6‘8 ... 150 

26 Timorians ... ... ... 62'4 ... 118 

12 Tasmaniana (Peron) 50*6 ... 118 

30 Australiana ... ... ... 48‘0 ... 100 

67 Chinese 46*8 ... Ill 

316 French seatnen (Bansonnet) 46*8 142 

6381 White soldiers (Gould) ... 46*8 ... 165 

1141 „ seamen „ ... 46*8 ... 130 

1600 Negroes „ ... 46*8 ... 146 

704' Mnlattoes „ ... 46*8 ... 168 

503 Iroquois Indians „ ... 46*8 190 

P&on and Freycinet at first came to the conclusion that savage 
races were inferior in point of strength to the European races. But 


A 


c 

Fio. 41.— Mathieu’s Dynamometer. 



the aborigines upon whom their experiments were made were not 
in their own native forests, and were no doubt frightened during 
the experiment. The above averages clearly show that the Austra- 
lians are very defective in manual strength, hut that the Chinese 
are stiU more so. Those with the greatest amount of strength 
in the hack, on the other hand, are the Iroquois Indians, and after 
tliem the natives of the Sandwich Archipelago. Negroes are 
undoubtedly stronger in the hack than whites, hut mulattoes 
are stronger than either. The muscular inferiority of the white 
seamen of Eansonnet and Gould clearly proves that the physior- 



Chap, viii.] 


CmCULA-TION OP THE BLOOD. 


401 


logical condition surpasses in all cases tlie anthropological condition. 
In his statistics Mr. Gould has separated the delicate from those in 
perfect health, the difference between them being considerable. 
Thus, in white soldiers of delicate constitution the strength of the 
hack was 127 kilogrammes, and in those in health 155 kilo- 


grammes. 

Another and more portable dynamometer is recommended in 
the “ Instructions de la Soci4t4 d’Anthropologie,” that of Mathieu, 
figured in the preceding page. It measures the force of pressure 
with one hand, and the force of vertical traction, as with the 
instnunent of Kegnier. In twenty-four Ifrenchmen, from 20 to 60 
years of age, the mean manual strength was 51 ‘6 kilogrammes with 
the right arm. But it would be better to ascertain correctly the 
force of horizontal traction, as, according to M. Broca, it is this 
which gives more reliable results as between one race and another.* 

To the functions of nutrition indirectly belong those of the 
•circulation, respiration, and digestion. A,U have reference to 
organic life, and cannot materially differ betAveen one race and 
another. 


The Oiroulaiion of the Blood. 


The circulation of the blood may be summed up in one single 
phenomenon — the beating of the heart, as indicated by the pulse 
at the radial artery. But more than any other phenomenon it is 
subject to transient or permanent influences foreign to Antliropo- 
logical notions. The pulse varies with age, sex, individual 
peculiarity, stature, and also with the size of the body, before and 
duihig digestion, in the mornmg and at night, after exercise of any 
kind, and under the influence of emotion, even that caused by the 
examination of the individual We cannot therefore deduce much 


* “ Description et Usage du Dynamom&fcre,” by Eegnier, in “ Journal de 
I’lEcole Polyteohnique," vol. ii., Prairialyear 65 " Voyage autour du Monde 
da VUrama eb de La Phyaicien-ne, de 1817 1820,” two vols., by L. de 

Preyoinet ; J. Forbes, in “ Proceedings of Royal Society of Edinburgh,” 
Jan. 16, 1837 i Quetelet and Gould, qp, oit, 
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from its study, and give the following averages for what they are 
worth ; 


8284 

1603 


White soldiers (Gould) 
ISTecroes 


708 Mulattoes 
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• 4 » 


4 44 


603 

1080 

30 

230 

24 

34 


4#4 


• 44 


Iroquois Indians „ 

Englishmen (HutoKinson) 

Belgians of 30 years of age (Qu^fcelet) 
Mexicans (Goindefc) 

Chinese (Navarra) 

Nikobarians ,, 


4 41 


4 44 


• 44 




44 4 


4 44 


4 44 


444 


• ft 4 


4 44 


44 * 


PulSQ. 

.. 74-8 
.. 74-0 
.. 76-9 
.. 76-3 
.. 80-0 
.. 71*0 
.. 80-2 
.. 77 0 
.. 77*0 


Tlie Respiratim. 



The respiration presents considerable 'diversities in different 

3 soMe of these axe of a radical character, others are 
consecutive to the action of milieux. The movements of the chest 
concerned in inspiration are three in mimber — namely, an upper 
costal, a lower costal, and an abdominal or diaphragmatic. We 
have yet to know whether either of them may or may not be 
peculiar to certain races. The rhythm of the respiration may also 
vary, although it usually bears a definite relation to the pulse, there 
being one inspiration to four heats of the heart. Qu4telet found 
that in the Belgians in the above list, the inspirations were , in 
the minute, and Hutdiinson that in the English there were 20. 
According to Coindet , the respiratiom increases the higher one 

Supposing, in 250 Europeans, the number of inspirations 



were dh thep^ number oi Mexicans, at an altitude of 2277 
metres, the number would be 20-3 — ^the correctness of which state- 
ment M. Jourdanet questions. The difference, ho weveir, ip scarcely 


number 


definite 


cavity is a subject which has received a 


matter. The capacity of fhPtfidraci 





aihoUnt 











It is ascertained with the spirometer, oThe individual 
full exniration and then a full insniration. three ti-mes in 


f / 
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succession, wlien the mean, is taken. Of all the physiological 
causes which tend to make it vary, like every other animal func- 
tion, the most important is the stature. In 1080 Englishmen 
Mr. Hutchinson found, with a stature of 1 *52 m^tre, a capacity of 
2 ‘842 cubic mfetres, and with an addition of one inch in height, 
namely, 2'54 centimetres, an increase of 131 cubic centimMres, 
so that with a stature of 1‘82 mfetre, the capacity is 4’260. 
M. Schreevogt finds it less in the German race — namely, 52 cubic 
centimetres for every centimetre of height. The following table, 

f 

having ! reference to healthy adult men, shows that there are 
aterial differences between races : 


Cubic metres. 


8895 White soldiers (Gonld) 


1631 

671 


Negroes 

Mulattoes 


>9 


99 


♦ • f 


« ♦ « 


504 Indians „ 

1080 Englishmen (Hutchinson) 


• » • 




« • • 


« « 4 


I t I 


« • • 


*99 


» 9 t 


I • * 


t • I 


3-054 
2*700 
2*629 
3*022 
3 '602 





. .v'x V; 



I this it appears that the chest capacity is less in negroes 






IS’ow the stature of 


the former averages 1-70 mtoei and that of the latter about 1'71 


in 




Statistics, so that negroes maintain their 


inferiority. With regard to mulattoes, it is with them as with 
their brain — (see page 312) — 'they seem to appropriate the worst 
character pertaining to the two races of which they are the issue. 
Their chest capacity is even less than in pure negroes. 


Til e Giroumference of the Chest. 


The chcufMeMuce of the chest is connected with the study of the 


respiratory 



IS well as with that of the proportions of the 


body j it has 0ui’to do with that of the reproductive functions in 
the female: bench it presents differences according to race. We 
shall only speak, howeverj of the measurement in the adult man. 
The works which have been written on the subject are numerous, 

2 D 2 
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and liave an equal interest for anthropology, medicine, military 
enlistment, and the Arts. When measuring a man’s chest the tape 
is passed round imder the armpits, or, what is better, over the 
nipples. The individual should stand upright, should be calm, his 
resph’ation being carried on quietly, the mouth open, the arms 
above the head, and the hands joined, unless we want to take the 
mean circumference during inspiration and expiration. As the 
capacity of the chest increases with the stature it is necessary to 
take account of this. In the following table the first column shows 
the absolute circumference, and the second the same circumference 
relatively to the statiue = 100: 



Absolute 

Relative 


circumference. 

to stature. 

6738 Scotohmeii (Qu4telet) 

... 100-0 

667 

508 Indians (Gould) ... 

... 96-5 

66-5 

1080 Englisliineii (HutcMnson) 

... 98-9 

64'0 

462 Germane (Gould) 

... 91-2 

63-8 

4930 EnsaianB (Seeland) ... 

... 887 

53'4 

400 Frenchmen (Bernard) ... 

... 87-9 . ... 

63-0 

1792 Negroes (Gould) 

... 89'0 

52 3 

719 Mulattoes „ 

... 887 

621 

151 New Zealanders (A. S, Thompson) 

... 89-8 

61-4 

25 Todas of the Nilgherries (Shortfc) 

... 8T8 

• 

60'9 

50 Inferior tribes of the Nilgherries (Sh( 

n-tfc) 76'6 

48-8 


All the European races in this list have the circumference of the 
thorax decidedly greater than the inferior races. What Mr. Gould 
calls the play of the chest, that is to say, the difference between 
the two circumferences taken during inspiration and expiration, is 
also much greater in them. The first column below shows this 
difference in centimetres of leng'th, and the second the volume in 

cubic centimetres of the thoracic capacity to which it corresponds 
according to Mr. Goidd’s calcrdation. 

Contim?ifcres, Cubic centimbtrea. 

9271 American Boldiers 6 9 ... 44-6 

1792 Negroes 4-1 26-4 

719 Miilattoes 4-0 ... 26-7 

508 Iroquois Indians 4-6 ... 30-0 
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Digestion. 


The digestion also varies, if not according to race, at least so far 
as to produce certain effects -wliieli. may become permanent. It is 
influenced by certain habits. Thus, according to the regularity or 
iiTegularity of the meals, a redundance or insufficiency of food, a 
herbivorous or a carnivorous regimen, the stomach "wlII become 
distended and deformed, as is the characteristic of many inferior 
tribes, or be retracted. The lumbo-sacral curvature also ■will be 
more or less hollo'vved. The teeth ■will become worn, horizontally, 
almost do'wn to the gumfs, as in the Patagonians, or obliquely, as in 
our prehistoric races. In truth, in antliropology we must study aU 

I 

the functions of the body exactly as we study the corresponding 
organs j and these functions may exhibit differential characters 
between races which we least expected, or throw some light on the 
problem now under consideration with reference to the influence of 
external conditions and habit. Next to respiration and digestion, 
therefore, come the functions of the larynx, of the senses, &c. 


The Voice. 


The voice varies in its quality and tone in different races, and 
may even be characteristic of certain human groups, according to 
the statement of travellers. The tenor or bass voice is frequently 
associated with a certain physical type. This subject belongs more 
particularly to linguists, whose attention is specially directed to 
differences of pronunciation. Much has yet to be done in this 



Vision. 


Tision may be studied ■with respect to its extent. According to 
Mr. Gould, the white, the negro, and the Indian see at the 
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greatest distance at from 17 to 28 years of age, after which the 
distance progressively diminishes. The following interesting sta- 
tistical table has been drawn up by this author. The first column 
gives the distance of clear vision of type corresponding to ITo. 11 
of Jaeger, The three following columns indicate the proportion 
per cent, of short-sighted persons, of those of intermediate vision, 
and of the long-sighted, the first seeing the type at less than 50 
centiintoes, the second at from 60 centimetres to 1 '60 m^tre, the 
third above 1 h 0 m&tre. 





Proportion per cent» of 



Mean distance. 

Short-slgfhted. 

Intermediate, 

Long-sighted, 

White soldiers 

r59 

i • 4 

2-7 

80'9 

16'4 

„ sailors 

0*92 

• 4 4 

9-3 

87-7 

4'd 

Negroes 1*15 

1 • 4 

2-0 

84-8 

13-2 

Mulattoes 

.. 1-18 

4 » ♦ 

2*4 

8hG sU 

t 

16-6 

Indians 

., rsi 


G'9 

88*6 

lG-6 


It is singular that as regards the greater number of physiological 
character.s, for example weight, muscular force, vision, chest capacity, 
and even stature, sailors are inferior to soldiers in Mr, Gould’s 
statistics, these being confirmed in many particulars by other 
observers. 


Cerehml Functions. 


The cerebral functions are to he examined ih the same wav as all 
the others. Intellectual phenomena are ’ thihei^ession of the 

^ ^ ^ ^ i 


activity of the brain, while their external- are its 

proditct. Both the one and the other are consequently included in 

the category of physiological characters which we are now studying. 

% 

They present the greatest anomalies, because this is precisely the 
general characteristic of the human family, but they also exhibit 

marked differences, which doubtless were more considerable at first 

$ 

when races were in a conditional isolation. There aid two ' cha- 
rac^s common to the whole human race: the faetilty of imitation 
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and the faculty of improvement. The ape repeats that which he 
sees done, and goes no farther. Man profits hy what he sees, and 
is more or less capable of being educated. Hence the difficulty, 
when analysing intellectual traits, to distinguish that which apper- 
tains to the race and to the individual from that which is the result 
of education and of training. Hot only a victorious tribe, but a 
single individual starting up as if by chance, may so transform the 
customs and modify the characters of a people as, after a brief 
period, to render them unrecognisable. The ancient Peruvians owe 
mbat ol the intellectual traits which clistmguish them from neigh- 
bouring races to Manco-Capac, the first of the Incas. Who knows 
whether the Austrahans might not have become elevated in the 
social scale, if they had met with a man who knew how to deal 
wdth them ? This proneness of Man to appropriate to himself that 
which he can make subservient to his wants and desires, and to 
transform himself intellectually, is not equally developed in aU. 
snmfi it is acauired ranidlv. in others slowly. We know that 


In 


ans 



cast %lf- their clothing on tlie first opportunity, and 
resume their savage inode of life ; notwithstanding this, these same 
savages quickly' 'learn to read and write, and are very observant. 
Hence we must distinguish between the rough-and-ready education 

I 

of an individual, and the lengthened and progressive education of a 
race. In spite of this tendency to intellectual uniformity in the 
human family, certain differences persist, each corresponding to 
certain peculiar anatomical conditions of the brain, which they 
denote as surely as though demonstrated hy the most delicate 

mioroseopic examination. 

those properties inherent in tlie structure of the brain, 

ge occupies a prominent place. Linguists 
hate CoffieBtO- 'the cle conclusions on this point. A certain 
number of languages irreducible from one another have had au 
independent origin.! ‘ At that remote period the corresponding 
primitive races lived distinct in a state of nature. Has chance 
then presided at the early development of a few articular sounds, 
•which have become the point of departure of so many root- words 1 
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or haa th.e brain become previously modified in order to render tbis 
development possible! Wbat interests us bere is that there are 
languages profoundly different from one another, which require 


organs of a special construction to pronounce them, and special 
powers of intellect to comprehend them. In the same way wm 
must view the various methods of appreciating the musical gamut 
in the several quarters of the globe. That which is harmony to 
the auditory fibres of the brain in some races, is not so in others. 
Education here has nothing to do with it ; the thing has been so 
from the first, and is, therefore, an anatomical fact. The varieties 
of arithmetical systems are in the same category. The races termed 
Aryan are acquainted with all of them, and have considerable 
aptitude for mathematics. Other races, styled inferior, cannot 
count above two, or three, or five ; any numbers above these are 
altogether incomprehensible to them, and in spite of all our efforts 




number 


the case with a Damara mentioned by Lubbock. As regards draw- 
ing, there are differences in the same way. There is a race, the 


undoubtedly 


to the earliest 


period, only capable of making circles and straight lines, and certain. 


a drawing of a head and a tree or a ship. 


difference 
le Chinese 


Egypt 


and, although advanced in many other respects, have not the 
slightest idea of perspective. 

Other races, on the contrary, and these the moat ancient and tha 

!, as our ancestors of the Eeindeer Period, have exhibited 
almost from the first, a thorouglily artistic taste. The marvellous 
difference in the systems of writing testifies also to the primitive 
isolation of races and to their various degrees of aptness and impulse. 
The perfection which some seem to have atttiined almost from the. 
first, whilst others have remained in statu quo, is well worthy ooi 


consideration. 


and 


another 
at dawn 


of tradition, and even previously, when all our information is 
derivable only from prehistoric archteology, we see kibes settling 
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down peaceably, engaged in fisbing and barter, as well as those of a 
warlike and turbulent spirit. The former soon become amenable 
to the softening influence of civilisation, the latter, on the contrary, 
are proof against it, and prefer a rough and savage life. The former 
are sceptics, or indifferent to religious forms ; the latter recognise a 
protecting Providence, and have a settled faith. Some are naturally 
inclined to a sedentary life, while others seem to he always on the 
move, like the Tscliinghani, the Jew, and the Arab. The Tschinghani 
have no religion, and wander about in the midst of civilised peoples 
without allowing themselves to he influenced by them in any way. 
The Jew, now a wanderer, and then a sojourner, from the time of 
Joshua to that of Titus, has again become a wanderer, as far as the- 
customs of the peoples among whom he dwells vdll permit. The Arab 
also retains bis old habits, only be does not adapt himself to them. 
He moves away to India, into Central Africa, in search of fresh 
moorings, but does not remain long anywhere, like the Anglo- 
Germanic race. 

Ho one doubts the value of intellectual characters. It would he 
commonplace to say that they continue for ages in the same way 
as physical characters. The Spaniards of the time of Scipio' 
j^knilianus are still those of to-day. Fighting in ambush, long 
patient endurance, and hatred of the foreigner are always their 
distinguishing marks. The predominating character of the French 
race is still that of the Gauls described by Caesar. In Algiers, the 
Berbers are distinguished from the Arabs more by their disposition, 
their temper, and their sociability than by their features of coun- 
tenance. The contrast between the Anglo-Germanic and the dark 
southern race is also very striking. The impulses inherent in the 
cerebral matter are so tenacious, in spite of education and civili- 
sation, that they still continue after crossing and mixture of races, 
and are of assistance to us in recognising them, Mr. Brace depicts 
the character of the French, in these terms,* “ In character and 



which have constituted the nation — traits which sometimes seem 

* “The Eaces of the Old World: a Manual of Ethnology.” By 0. L, 
Brace. Eoudon, 1863. 
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coutraclictoryj and 'which, only those familiar "with the French 
people can fully understand. In their brilliant martial character, 
their love of display and effect, their sudden enthusiasm and as easy 
discouragenient, their readiness to be governed by military leaders, 
their fondness for ornament and art, and their gaiety, fickleness, 
and amorousness, they are thorough Kelts ; but in the sober devout- 
ness of a large mass of the people, in their seriousness, in their 
personal sensitiveness and personal independence, in their spirit of 
sceptical incpiiry and the thoroughness of their scientific research, they 
are Teutons ; Avhile their marvellous talent for organisation, and 
their tendency to centralisation, are Koman. The French race, 
with its genius, its science, its grandeur, its faults — ’\vhich are the 
scorn of mankind; its misfortunes — ^which afflict the 'World; its 

4 

magnificent past, its uncertain present [the author Avrote- under the 
Empire], and mysterious future, isa un%, 5a iteW And 'iivifflg force 

as any 




entering into the life of 
of the great races of antiquity.” 

The points of view from which one might treat the vast sub j ect 
■of primitive cerebral differences are infinite. Each fundamental 
race would requii'e to be submitted to minute analysis, and every- 
thing eliminated from it which is due to a natural state of perfect- 
ness, to accidental occurrences, to the influence of other races, and to 


historical circumstances. 


The power of each faculty, feeling, or 


instinct would have to be taken into account. Superstitious 
tendency, religion, family history, i 


sociableness, aptness for 
of hfe. All these would ■ hav4 









er races, as com- 


p 9 iid.wiithath@'f!C>rpid condition of those regarded as inferior, &c. 
It seems, says - Sproat, speaking of the Atnas of Korth America 
{LubbocJc), that the intellect of the savage is iu a half-sleepy state. 
If we hold conversation with him for however brief a period, he 
becomes fatigued, especially when his replies require some effort , of 
thought and memory. The savages of the interior of Borneo {Dallon), 
ns well as some from Western Australia {Scott Nind) live in a state 
■of the most absolute indiff'erence, like animals. Their sole business 
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is to eat and drink. There are numerous examples of savages, as 
the Bosjesman described by Lichtenstein, in whom there is nothing 
either in features of countenance or in their actions indicative of the 


least glimmer of intellect. 

A subject, almost a new one, has for some years excited much 
attention ; namely, the history, based on facts, of the steps whereby 
the moat favoured of the human races have arrived at their degree 
of intellectual development. In our opinion it is one intimately 

I . . V , . ^ 

connliited with ethnology or general ethnography. Mr. Tylor has 
widtte a work under the title “ Primitive Culture ; or, The early 
History of the Human Eace,” and Sir J. Lubbock one on the “ Origin 
of Civilisation.” The former clearly shows, just to take one example, 
that morality is synonymous with general conduct, that it is always 
utilitarian, that it varies in different peoples, conformably to their 
wants, that originally restricted within the narrow limits of the 
family, then of the tribe, it has extended to greater confederacies ; 
that, in a word, it is progressive. Suffice it to say that ideas of 

morality may give ethnic characters but not diiferential physiolo- 

• * * » 

gie^i’lhametetffi'between: races, al; least until a new order of such 
should; Thef jknowdadie bf pellgioUs beliefs advances in the 

same way. By Hie^cOmparisbh of and hliegories upon 

which all systems of mythology are based, it traces hack its inquiries, 
as ; is done with regard to language, to the remote period when 
peoples came in contact with one another, and consequently 
separates the acquired character from that which is inherent. It 
has a still wider range ; it takes a retrospective view of the various 
phases of those intellectual qualities of which races have mutually 






same 


become the possessors, as well as of that which they have acquii*ed 
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The “ Bibliothfeque cles Sciences Contemporaines ” has in the press 
a voteme hy M. Girard de Eialle, which treats on ComparatiTe 
Mythology. We doubt not that the subject of the successive and 
mutual phases of perfection through which the human races have 

both intellectually and socially, will be fully considered 
in this volume. 



Pathological Qharacters. 


Pathological characters are a deviation from the physiological,, 
and, like them, have to do with the living subject. All morbid 
peculiarities which certain races, to the exclusion of certain other 
races, present, may be classed under this head. It is not our 
present intention to treat of this sirbject, which has rather to do 
with medicine. We should have to consider, at the outset, the 
progress and the development of diseases, depending, on the one 
hand, on telluric and atmospheric conditions, and, on the other, on 
race. With respect to the former, we enunciated, some sixteen years 
ago, a fact which was more or less confirmed by others, namely, 
that the mortality after capital operations in the English hospitals 
was less by one-half than in the Erench. We attributed it to a 
better diet, to their better sanitary arrangements, and to their 
superior management. There was but one serious objection offered 
to our statement. M. Velpeau, with his wonderful acumen, made, 
reply, at the Academy of Medicine, that the flesh of the Engliah 
and of the French differed ; in other words, that the reaction after 
operations was not the same in both races. It is, in effect, an 
anthropological character. The immunity of negroes and their 
cross-breeds from yellow fever; the few cases of hepatitis in 
Senegal as compared with those among Europeans ; their greater 
predisposition, on the contrary, to plague, are other examples of the 
same kind. According to M. Obed^mare, the inhabitants of Eome 
are almost proof against malarial fever, while Germans residing, 
there are very senfsitive to its influence. These pathological cha- 
racters form an entirely new subject, to which we bog to dhect the 


attention of our naval surgeons 


In treatises on pathology we find 
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mttcli as to tlie influence of age, sex, and temperament on disease, 
as well as concise descriptions of affections peculiar to certain 
countries, but almost nothing as to the influence of race properly 
so called. This is a gap which must be filled up.* 

Apropos of the skin of the negro, discussion has arisen with 
regard to the colour of cicatrices after wounds. The question has 
now been settled. After deep wounds the cicatrices are whitish, 
and when superficial they are blacker than the adjoining skin. 

The causes of the extinction of races may be considered here. 
Whether rapid, slow, or scarcely perceptible, this progressive ex- 
tinction in the presence of new races, relatively superior, and 
differing in morals and civilisation, is an acknowledged fact. 
That it should be so in tribes as truly savage as the 0 bongos of 
Du Chaillu, and the Australians of Port King George, described by 
Scott Kind, is not surprising; but that the phenomena should be 
repeated among the Polynesians, who are far from being an inferior 
race, in the Korth American Indians, and in the Arabs of Algeria, 
is very remarkable. The same influences, however, are at work in 
each case; some morbid, others physiological, all capable of being 
summed up in one word. Among morbid causes are included 
diseases new to the country, and more or less contagious, which 
Europeans bring with them in the same Avay as they did the dog- 

* A volume might be written respecting the comparative pathological 
characters of the two races, the negro and the white, as seen in the United 
States. Official documents might be furnished for the statistical part of 
the work. Thus, as regards the relative frequency of mania and idiotcy, 
tables like the following are full of interest : 

Proportion per 1000, 


19,666,000 Whites 

434,000 Freed negroes 
3,204,000 Negro slaves ... 




• i i 


t • f 


Mania. 

0-76 

0-71 

0-10 




« • • 


• • • 


Idiotcy. 

0*73 

0*81 

0*37 


It proves that social influence predominates over the influence of race : a 
brain having nothing to think about is less exposed to insanity than one 
having to battle with the necessities of the social condition. This is quite 
natural s an organ which has much work to do is more likely to become 
deranged than one which does not work at alL 
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grass to La Plata, and as the Americans recently gave Prance the 
phylloxera. Por example, the small-pox, imported hito St. Domingo 
in 1618, into Iceland in 1707, into Greenland in 1732, into 
the Cape of Good Hope in 1748 (Bovdin), and which, when it first 
made its appearance in Australia, in 1788, almost annihilated the 
curious tribe of Port Jackson, now called Sydney; the measles, 
which has just destroyed half the population of the Piji Islands ; 
scarlatina, syphilis, the severity of which, however, has been 
exaggerated ; alcoholism, in aU its forms, which is propagated by 
imitation, and easily assumes an epidemic character. Among 
physiological causes are a sudden change of habits, the impossibility 
for the native, under these circumstances, to supply his necessities 
as heretofore, and nostalgia combined with anasmia, which are the 
results of this change. Before the arrival of Europeans, the 
Australians were in possession of immeiise 
was, as it were. 




game 

and where food was always at hand. 


The kangaroo occupied the same place as the reindeer did formerly 
among our own ancient populations of the P4rigord, or as the horse 
among those of Solutrd, They had, moreover, vast natural pastures 
and cultivated grounds, the harvest from which they gathered 
regularly every year. They were agriculturists and sheep farmers, 
without haviog the cares and anxieties of those occupations. AU 
at once they were driven from their hnnting-fields and pasturages, 
the kangaroos were put to flight before the musket, and before a 
generation had passed they were compeUed altogether to change 
their habits and mode of life o/l 

I 

Australia^ Commission). Their life was- ah, easy tone when they 
had a vast extent of country at their command : but when it became 





circumeoribed in extent, and they had to contend with all the 
obstacles of civilisation, it became insupportable. With insufficient 
food, they in their naked state -were unable to withstand the cold, 
in addition to which, dejection and sadness at finding themselves 
under subjugation in a country of which they had been the sole 
proprietors, opened the door for the ingress of every kind of disease, 
as weU as for every sort of vice. Under these circumstances they 
were generally earned off by phthisis. 
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Now, in Australia, as in so many other places, the population 
wa^ sparse in proportion to the extent of the country. The 
scarcity of women, the regular practice of infanticide, and the 
frecpiency of accidents which are inseparable from savage life, 
together with circumstances we have abeady mentioned, helped 
to keep it down. 

Moreover, there are two influences at work in producing disease : 
an external, morbid or accidental, and an internal, , caused by a 
want of power of resistance in the system. It is this latter which 
play$ the principal part among savages. There is therefore nothing 
mysterious in this extinction of race. An old Namaqua woman, 
to aU appearance a centenarian, when asked by Barrow if she 
remembered the period prior to that when the Dutch took posses- 
sion of the country, replied : " I have good reason to remember it, 
for at that time we did not know what it was to have an empty 
belly, now we can hardly get a mouthful.” Under a less cruel 
form the cause of the progressive diminution of a race is always 
the same. That portion of the race which secures the better part 
of ,!lhe;.resoufe4s of the country has the advantage over the other 
-wiMx does not follow the movement,. Ihe Arabs are long lived 


Arabia 



4 


4 ^ 




possession of the country ; 


AI 


therefore 


They 


instinctively retrograde in the Desert of Sahara, like the Americans 
in the Eocky Mountains. The Berbers, on the contrary, with 
whom our civilised mode of life thoroughly agrees, thrive well 
there. In fine, it is the laiv of adaptation to external conditions, 
whatever they may be, whether physical or moral, and the 

echanism of progress. 

The regular and progressive increase of the populations, such as 

we see now gsmg on in Europe, is not noticed in the savage state, 
as among the negroes of Africa, nor in the barbarous state, as it 
was in Europe before our present era. In both these cases, the 
number of premature deaths by murder and accident, as well as 
by preventable disease, has considerably increased, and the balance 
as between births and deaths remains in reality stationary, barring 



416 


CAUSES OE THE EXTINCTION OF EACES, [Chap. tiii. 


certain oscillations annually, either upwards or do-vmwards. In 
Africa at the present time, where the influence of the European 
has not yet been felt, there are negro tribes which are becoming 
extinct without any apparent reason, without any change in their 
external condition, and almost without having become reduced in 
number by war. It is. not surprising therefore, another unfavour- 
able condition being added, such as the necessity of suddenly 
changing then habits of eating, sleeping, walking, method of 
clothing, &c., that the ecpiilibrium should be destroyed, and that 
death should get the upper hand. At the present rate of increase 
of European popidation and of emigration, the earth will soon be 
overcrowded, to their advantage. 

There are, however, causes which tend to the rapid destruction 
of races. The Tasmanians have been exterminated to the last man, 
and their haK-breeds alone remain. The En.glish die out in 


The English die out in India, 
and the Dutch in Malacca, because they are unable to acclimate 
in those countries. The Esquimaux in the northern part of America 
are becoming extinct because their country is gradually becoming 
colder, and existence in it is becoming impossible. C aptain Hah 
says the Esquimaux die more from phthisis than from aU other 
diseases put together. Among the most celebrated races which 
have become recently extinct from natural causes, we may mention 
the Charruas, the Caribs (1), the blacks of Cahfornia, and among 
the first to disappear, the natives of Easter Island, the Kamskatdales, 
•the Esquimaux, and the Makololos, &c. 
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CHAPTEE IX. 

ETHNIC, LINGUISTIC, HISTOEIGAL, ARCH.® OLO QIC AL CHARACTERS : 
THEIR VALUE — PREHISTORIC RACE.S — OUR ANCESTORS OP THE 
BOUGH AND POLISHED STONE PERIOD. 

The two series of anatomical and physiological characters whicli 
we have been describing are really the only ones helonging to the 
province of Xatural History, the only ones upon which one can 
directly rely in order to determine the number as well as the 
nature of the principal divisions of the human family. Tln^se of 
wliich it remains for us to speak, to which we shall continue to 
give the name of characters, are of an entirely different order. 
They are indications derived from various sources, and may be 
compared with those which one would seek from a breeder in 
order to establish, the genealogy of a breed of dogs or cattle. Put 
as regards Man, the sources are more varied and of a nobler 
character. His customs, his language, his migrations, the relics of 
his remote industry — aU these are to he considered before we can 
solve the problem of the relationship of each of his races. 

In a certain point of view, the characters included imder the 
terms “ ethnic ” and “ linguistic ” should have found a place in the 
previous cbaxiter, under the title of .simple intellectual manifesta- 
tions of the physical organisation of the individual regarded as a 
type of the race. But if mode of living, laws, and language are 
inherent in the race, they depend much more on such an union as 
the chance of events establishes. Race and people are, in fact, 
two terms having no relation to each other ; the former is an 
anthropological group, the latter a social group. Hitherto we have 
only considered races ; now we shall speak of peoples, and shall 
begin ■with ethnic characters excellence. 

Ethnic Qharacters. 

By ethnic characters are understood all those thing.? which result 
from the association of men with each other, whatever their cause, 

2 B 
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Bueli as "Want of society, interest, caprice, or warlike passion. 
IsTational xmity, as Ave see it realised in the highest degree in 
France, and the federation of autonomous provinces, as in the 
United States, are the highest forms of this enlightened association. 
The small tribes of Todas, in which all the members are united by 
ties of kindred, and Avhere association is synonymous Avith family, 
are an example of the lowest degree of an opposite character. 
In each case a greater or less share of liberty is left to the in- 
dividual, and authority is confided to a chief or to an assembly of 
delegates. 

The democratic organisation of the Kabyls of Algeria, the 
authoritative institutions of the nomad Arab, the system of the 
Australians, avIio settle their disputes in assemblies periodically 
called together, termed aorrohories, are other examples of this. 
Very rarely is there any trace of organisation of any kind, as 
among the Australians of Port King George, described by Scott 
Kind, and the Obongos of Du Chailiu. The object of association 
is defence against the common enemy, and mutual support in the 
battle of life. Its result is the establishment of customs, resu- 

/ o 

lations, and subsequently of laws, written, or tranismitted verbally 
from generation to generation. The idea of an equal particijoation 
in the expenses and pleasures of life comes at a later period, 
tardily followed by a notion of morality, as the term is understood 
by Europeans, namely, the protection of the weak and the infirm, 
and the equal right of all to the “banquet of life.” It, hoAv- 
ever, continues everywhere among pariahs, the oppressed, the 
down-trodden, and perhaps among civilised nations — but with 
them more as a matter of habit. The principal object of democracy, 
the highest conception of morality, is to dispel these inequalities. 
As a sequel to laAvs and customs, and AAdth a view to public utility, 
there become developed — ^wc knoAv not hoAV — a number of customs, 
■either of a rational or a ridiculous character, corresponding to some 
innate Aveakness of the human machine. Such are the rites 
associated Avith the great epochs of life, Avith birth, puberty, 
marriage, parturition, and death ; the custom of tattooing, of 
mutilating the teeth, the nose, the ears, the feet, the body, 
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the head, &g. ; the ceremonies pertaining to religion, to memoiials, 
Avhether of glory or calamity, (fcc. It is to the social state again 
that all our inquiries are directed respecting implements, arms, 
methods of navigation, the character of dwellings, and the kind 
of food selected hy different peoples. It is here also, as well 
as in reference to inteRectual capability, that we place the 


fishing. 


6 > 


agriculture, trade, 


and commerce ; and lastly the literary, artistic, and musical pro- 
ductions characterising each nation. If races are naturally predis- 
posed to a particular mode of life, peoples do not often adopt it 
n-nlflaa fnllmv +,]ip. nf and owinf? to their contact with. 


other peoples. 

Such are the materials which ethnography has to employ. 
Ethnography, then, is the description of each people, as now 
existing, or in the successive phases of its development, of its laws 
and customs, its language, its origin, and its relationships. Ethno- 
logy treats of the same subject, hut from a higher point of view, 
hy attacliing itself to ordinary traits of character, and seeking to 
determine the laws which preside over the relations and changes of 
peoples, and the development of their customs and institutions. 
Eoth the one and the other powerfully contribute to the progress 
of Anthropology, hut should, strictly speaking, he separated from it. 

(See page 7, et seq.). 

Among these ethnological, or, for greater brevity, ethnic cha- 
racters, some have but httle importance when taken together, while 
others possess an individual value, and are useful as affording us 


knowledfi 


anthropological 


enter into the composition of each people. 

Gannibalism, for example, has existed almost universally among 
races living in a savage state, sometimes as a means of subsistence, 


African 


among 


flesh 


the idea of appropriating to themselves the qualities of the 
deceased. It is practised after a battle as a religious ceremony, 


time of peace. Cannibalism 


2 B 2 
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itself, does not furnish us with any means of discovering the 

r» 

pacific arrangements which have taken place at a certain moment 
between two peoples ; but from the circumstances which have 
occurred, and from subsequent proceedmgs, it may go some way 
towards it. 

So the custom of erecting rough stone monuments as records of 
important events, or for the*purpose of receiving the remains of 
those to whom honour has been paid when living. Stones set 
upright, or placed one upon another, or forming chambers, have 
been met with in almost every country. They are still constructed 
in India. The present race of Kabyls of the Djurjura sometimes 
set up stones in a circle on the spot on which they hold their 
great federative assemblies. The marble slabs which we place in 
our cemeteries are a relic of this natural disposition in Man to 
appropriate that material which appears to him to be the most 
durable for the pm’pose of makmg of it a commemorative me _ _ 
rial. According to the peculiar form of these constructions, so 
are they classed under different groups. It is quite clear that the 
dolmens and cromlechs of Denmark, France, England, Portugal, 
and Algeria have been the conception of one and the same period 
of civilisation, while those of the Deccan, the Assam, and the 
provinces to the south of the Brahmapootra have been that of 
another. 

In all countries of the world Man made use of flint weapons 
for purposes of warfare, before he became acquainted with 
metals. In Patagonia, in the Sahara, in Oceania, as well as in 
Europe, they are found in great numbers, either on the surface 
or embedded in the earth. Frequently even their shapes are alike 
in countries which, as far as we know, have not been in com- 
munication with each other from the remotest periods. Moreover, 
from the particular way in which these flints are worked we are 
able to form a judgment as to the relations which have existed 
between tribes far removed from one another. Even the sub- 
stance of the flint itself furnishes useful sources of iaformation. 
The use of the bow and arrow, the lance, the shield, as observed 
in various parts of the globe, is simply a question of ordinary 
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interest. So witli the "boomerang, wliicli has been met ’with almost 
identical in shape both in Australia, in the Deccan, in Egypt, and 
in America. It is in use throughout the entire extent of the first- 
mentioned country j but it is not found either in Few Guinea or in 
Polynesia- while the bow and arrow, so common in these latter 
countries, have disappeared in Australia, proving that the natives 
have not been in contiguity sufficienliy long for the industry of 
either one to have become influenced by that of the other. In the 
Deccan, the bow and arrow are in use at the present moment, 
whence we come to the conclusion that the Australians must have 


brought it from that couutry, at least, that the reverse is not the 
case. Y arious considerations make us lean to the former h3rpothe3is. 
It must he thoroughly understood that these circumstances in no 
way establish a relationship between two races. Tliey simply 
indicate that two peoples, having the same custom or the same 
industry, have probably been prcvionsly in contact. Consequently 
they may be derived the one from the other, have descended from 
one and the same stock, or have crossed. 

The Todas of the Filgherries live an altogether exceptional life : 
they have a special worship ; they subsist on milk and pulse ; and 
transform their dairies into temples. It is the duty of the priest to 
perform the operation of milking the buffaloes, and to look after 
the apportionment of the milk ; and the little bell bimg round the 
neck of the principal cow is a sacred symbol. As far as we know 
no similar kind of worship has been found anywhere ; but it is 
evident that it might be discovered among some other solitary 
people of India or of distant parts of Asia. It would then become 
probable that they had lived together, and possible that they 
might be of one and the same race. 

The artificial deformation of the head shows also how much may 
be gathered from ethnic customs. From the Caucasus to France 
we come on the track of peoples who practised it after one particular 
fashion. On the other hand, in America, previous to our era, we 
see a people who also practised deformation of the head of so 
special a character, that we are able to trace all the spots at which 
it sojouiTied in its journeyings through both Forth and South 
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America. We frequently discover a deformation produced in 
another way alongside of, and even among, this same people. What 
relation is there between the two races, both having one and the 
same custom, but that custom modified in two altogether different 
ways 1 By supposing them to be the issue of one and the same 
stock at a very remote period, would there be any relation between 

of the Caucasus i The question 
cannot be solved j but further researches may clear up the 
matter. Aheady in Asia we see other deformations showing them- 
selves, as if to establish another link between Europe and the 
Americas. 

The practice of scalping is one very extensively carried on in 
hlorth America, where each tribe of Indians has its special method. 
Duncan also found it employed in Africa in 1845. The ancient 
Scythians (BuHon), the ancient Germans, the Anglo-Saxons, and 
even the French in 879, according to the Abb4 Domenech, had 
recourse to it. 

The institution of caste, regularly established in India, and 
found in Australia in a rudimentary state, as well as in some parts 
of the Malay peninsida ; the custom of tatooing with the needle 
in some coimtiies, and by scarifying in others, as weU as the 
different marks adopted by each tribe; the taloo, so national 
among the Polynesians that it makes one suspicious whence this 
custom originated ; the universal practice of chewing the betel-nut 
in the Malay archipelago — are so many ethnic characters for our 
consideration. There are a number of most singular practices con- 
nected with the period of puberty, or adopted in infancy, and 
which are designated by (the general teimr etlmio mutilations. 

But of all customs, the most varied have reference to the 
method of di^osing of the dead. Besides the dolmens, there 
are the tumuli of ancient Siberia, of North America, and of the 
Gauls of the Bronze Age ; the canoe of the Patagonians ; the 
practice of embalming of the Peruvians, the Guanchas, and the 
Egyptians. Sometimes the corpse is burnt, or simply smoked, or 
eaten by the relatives. Sometimes it is allowed to putrefy on the 
branch of a tree, or left to vidtures on a lofty wicker structure or 


this stock and the Europeanipart 
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on an exposed tower, as among the Parsees, &c. Sometimes we 
see the bones prepared, and hung round the necks of relatives, 
as among the Andamans; or the head only, with the face pre- 
served with its usual expression (chanckas), as among the Jivaros 
Indians. 

But it is not our purpose to describe the general subject of 
ethnic characters. This sketch, therefpre, must suffice, inasmuch as- 
a treatise on ethnology about.to be published in the “ Biblioth^ique 
des Sciences Contemporaines ” will, no doubt, treat of them in 

detail. 

Idnguistia characters are one of the most valuable sources of 
information connected with Anthropology. 

Linguistics is the comparative study of the' elements of each 
language, as philology is the comparative study of the literary 
productions of a language. The two fundamental points upon 
which the former bears are the vocabulary and the grammar — their 
present state, their derivation, their origin. Every language has 
passed through three conditions, has had three phases, before its 
arrival at completeness. 

Some languages have passed through these rapidly ; others, after 
continuing for a lengthened period, have stopped at the first or 


second stage of their de 
language — monosyllabic 


Hence we have three types of 


languages. The first are represented by the Chinese and its 
dialects ; the second by the idioms of the American, Basque, 
Berber, Mongolian, Einniah, &c. ; the third by the Semitic and 


Aryan 


Our European languages belong, with about 


two exceptions, to this last class. 

By an analysis of vocabularies and especially of root-words, by a 
compaEispu ol grammatical forms and constructions, one of the first 
results of linguistics has been to divide the eight hundred known 
languages, whether dead or hying, into families; these again being 
subdivided into genera and species according to their. de^ee of 
resemblance and affinity. Some of these families include but one 
known genus, as the Basque ; in others there are a great number of 
genera, as in the Uralo-Altaic or Turanian, which is divided into the 
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definite 


Samcij-ed, the Pin, the Turk, the Mongol, and the Tungus languages, 
and each of these into different dialects. Some are so perfectly 
distinct in their mechanism and in their constituent elements — as 
the Indo-European or Aryan, and the Syro-Arabic or Semitic, in 
spite of all the attempts of specialists to find in them points of 
contact — that they give one the idea that at the time of their 
formation the races which apqke them lived absolutely separated, 
vdthout having any communication with other races. M. Renan 
states the fact, and goes no farther. M. Chav4e is more 
He says: “We might put Semitic children and Indo-European 
children apart, who had been taught by deaf-mutes, and we should 
find that the former would naturally speak a Semitic language, the 
latter an Aryan language.” Whence the conclusion that the type of 
language is independent of the will of Man, and the inevitable 
product of his cerebral organisation. 

The argument is considerably in favour of the polygenistic 
doctrine. At the moment when Man acquired the dignity of Man 
by the acquisition of language, he was dispersed in groups or 
distinct races on the surface of the globe. How the number of 
these irreducible languages is enormous, without speaking of those 
which have become altogether extinct. The question as to the 
precursor of these races remains untouched, and does not belong to 

Another result of the distribution of languages by 
families, is its apphcation to the classification of races. We must 

4 

not lay too much stress on this. 

Languages, lik^, systems of mythology, methods of numeration, 
and all Ithnic customs, often continue in the centre whence they 
have taken their origin, and have greater chances of being per- 
petuated in such centre, though they frequently change it. They 
are transmitted from one race to another, or from one people to 
another, in whole or in part, especially when the language of the 


linguistics. 


and 


habits. W ords 


the first to pass away, the old ones become modified, then changes 
in the grammar take place. 


vanquished 


Protected 
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by tbeir customs, their spirit of independence, or by their settling 
down in obscure places, they retain their idiom for a long period ; 
but foreign influence continuing, whether friendly, hostile, or 
enlightened, their language in time yields and becomes absorbed. 
There is in fact a struggle. The Franks of ISTeustria, less civilised 
than the Gallo-Eomans, were not able to force their language upon 
them ; on the contrary, they lost their own. The soldiers of EoUo, 
less than a hundred years after the cession of IS^ormandy, spoke 
nothing hut French. Their descendants were unable to commu- 
nicate the French language to England at the time of the invasion 
of 'William the Conqueror. The Saxons, on the contrary, five or 
six centuries previously, not only had taken possession of England, 
but had forced their language on its semi-barbarous inhabitants, 
upon whom the Romans had only made a passing iminession. 
In these cases, number was everything. With us, on the contrary, 
as regards the influence of the Romans, it was their civilisation 
which decided the point. The Celtic language has been progres- 
sively latinised throughout. We do not now find traces of it 
except among the peasants Hving out of the usual path of civil- 
isation. The Celtic language itself was not autochthonous in 
Gaul, it had been brought from the East by a differeht race. That 
which had preceded it was the Euskarian language, vestiges of 
which are foimd in the geographical names dispersed through 
Spain in ancient Aquitania, and as far as into Corsica, Sardinia, 
and Sicily, according to Humboldt; this is the present Basque 
language. M. Broca is disposed to think that its area extended 
at a remote period over the whole of Western Europe tip to the 
point towards the east where it meets with the Fin languages. 
The languages now used by the peoples scattered over the globe 
are not therefore necessarily those which they spoke originally. 
The community of language between two peoples, or even between 
two races, determined by their physical traits, does not show that 
there was any kindred or connection between them, hut simply 
that they had participated in the same lot. The Yakuts of the 
hanks of the Lena in features pass for Mongols, and speak a Turk 
language. The 'V'oguls and the Hungarians both speak a Ein 
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language ; the former, as to physique, are Mongols, and the latter 
Europeans, among the upper classes. The Belgians speak Latin, 
and have remained Kymris. Linguists include under the name 
of Kafl&rs all the peoples speaking the Bantou languages, as the 
Amazulus of Kaffraria, the Makololos of the Zambesi, the Mpon- 
gwes of the G-aboon ; their types however are different. Evidently 
a conquering people, speaking the Bantou, has become scattered 
through the whole of these various negro tribes, and has bequeathed 


to them their language. 
In short, the charact 


Anthropology 


information.” to a note M, 


sun 


which the history of races has passed through. They are valuable 
in the same way as ethnic and archaeological characters, but are 
not to be placed in the same category as anatomical and physio- 
logical characters, which are perpetuated in spite of crossing and 


influence 


In 


concern peoples and not races. Certain of their elements more 
or less resist absorption however. The vocabulary is the first 
altered, grammatical forms and all that which might be called the 
genius of the fanguage remain to the last. Eor further detail we 
would refer to the classification of races according to lioguistics, 


Muller 


Ethnograph: 


especially to the volume “ Linguistique ” (2nd edition) of the 
“ Biblioth^ue des Sciences Contemporaines,” the author of which, 
M. Hovelacoue. holds similar views to those we have enunciated.* 


Uistorical and Arcliceological Characters, ^e. 

If ethnic and linguistic characters are useful in enabling us to 
retrace the past histories of races which have become united to 

*■ See also “La Linguistiqae et I’Antliropologie,” by Paul Broca, in 
“ BuU. Soo. d’ Anthrop.,” vol. i., Isfe series, 1862 ; “ L’Origine et la Rdpar- 
tition de la Langue Basque,” by tbe same author, in “ Rerue d’ Anthrop.," 
Tohiv., 1874 

y 
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form present races, those of -which we are about to speak are still 
more so. In what way have these races been brought into close 
contact with one another or succeeded at one particular point 1 
What struggles have they had to sustain, . what examples to follow, 
how have they become commingled, and what remains of the most 
ancient of them? Such are, in effect, the problems which are 
incessantly presented to the anthropologist when called upon to 
settle the physical and even the biological characters of races. 
Direct sources of information are happily sufficiently numerous. 
Besides those we have already examined, we have written history, 
tradition, and all connected therewith — heroic poems, hooks 
of devotion, songs, <Sic., inscriptions on rocks, as in India and 
Algeria, or buried; as at hTineveh; and lastly, prehistoric archteo- 
logy, wliich furnishes more than mere information on the subject, 
namely, the relics belonging to populations which have disappeared. 


History. 


History, as connected with our present subject, concerns peoples 
in nearest connection with ourselves ; it teaches us their migrations, 
their passions, their intellectual manifestations, their customs, looks 
back some tliree or four thousand years, and thereby enables us to 
trace the obstacles to which they were subjected at theh origin. 
The information indeed which we derive from the Greek and 
Homan historians scarcely extends beyond the sixteenth century 
before our era. If at tbat period, which to some would seem 
far distant, we were adequately enhghtened, and we knew 
exactly the races which inhabited the globe, and how they were 
distributed — suppose we could look forward for a moment to a 
corresponding period in the future, crossing will have diminished 
the number of pure types ; the native race of America will have 


disappeared 


will be no Esquimaux, or Amos 


Australians, or Bosjesmans ; and anthropologists will . only have 


exhumed skeletons here and 
1 those which come to us 


from Egypt. 
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Imagine their situation if it were possible that there were no 
printed records, no monuments of any kind, and we ourselves had 
no existence. They will judge of the present period as we do that 
of three or four thousand years ago. The question of inferior 
races will no longer ho in debate, the intermediate races between 
Man and his nearest allies will have disappeared; there will be no 
linking threads, no beings occupying a transition state ; Man will 
stand out alone and resplendent to the vieAV of delighted philo- 
sophers. Well, changes such as we are supposing must have been 
taking place in the three or four thousand years of ancient authors. 
History which would carry us back to that period would be of the 
greatest assistance to us. Africa of itself alone would give us pro- 
bably the key of the problem of Man, the connecting link winch ha.s 

> * 

disappeared between the Bosjesman and some other zoological 
being. Whether assisted or not by archseology, history narrates 
that, under the twelfth dynasty, about 2300 b.o., the Egyptians 
consisted of four races : (1) The Hot, or Egyptians, painted red, and 
similar in feature to the peasants now living on the banks of the 
Nile; (2) The Naimt, painted yellow, with the aquiline nose, 
corresponding to the populations of Asia to the east of Egyjjt; 
(3) The NasJm, or prognathous negroes, with woolly hair; (4) 
The Tamahoii, whites, with blues eyes. It tells us that seventeen 
centuries before our era, Thothmes III., of the eighteenth dynasty, 
carried his victorious arms over a multitude of peoples, among 

whom are recognised existing types of negroes of Central Africa, 

% 

and that in the year 1500 b.o., a swarm of barbarians, blonde with 
Hue eyes, came down upon the western frontier of Egypt from the 
north, while in Europe, at the same moment, an invasion had 
leaped over the Pyrenees, and banished the Ligurians and Sicanians 
into Italy, and the Iberians beyond the Ebro into Africa. 

In another part of the world, in Asia, history shows us, on the 
frontiers of Persia, two rival nations, one to the south-west, in Irtn, 
the other to the north-east, in Tiircln (a Persian word signifying 
“the country of enemies”). Farther off, from b.o. 1600 to a.d. 250, 
lany nomad peoples, one of which, the Hiimg-Nu, encamps to the 
north of the Celestial Empire, and obliges the Chmese to build 
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the celebrated Great Wall. In India, a yellow people passing 
round the foot of the Himalayas, and coming in contact with 
a black people. Lastly, in France, a secular struggle between a 
brown group, which resists, and a succession of invasions of 
blondes from the extreme end of Europe — a struggle of which the 
previous passage into the Iberian peninsula was but an episode. 
We also learn from history that more recently 38,000 Franks 
invaded the Gauls, substituting their own for the Eoman sway, 
which five centuries previously had conquered the Kymris and 
the Celts leagued together under the name of Gauls ; that the 
Hungarians came from the banks of the Obi to establish them- 
selves, after various revolutions, in the country where we now 
find themj that the Parsees fled from their country durmg the 
seventh century, dividing into two groups, the one going to the 
Caucasus, where it is almost extinct, the other to Bombay, where 
it now prospers, numbering some 49,000 souls. History speaks 
also of the Malays making their appearance in the island of 
Sumatra in 1160; of Manco-Capac, foimding during the eleventh 
century the dynasty of the Incas of Peru ; of the Hahuas, who 
emigrated from Florida before the Christian era, leaving Mexico in 
A. D. 1 7 4, some following the Mississippi towards the north, others 
going to the Isthmus of Panama towards the south. 

But it is necessary that we should inquire as to the results of 
the wars and migrations of peoples, the number of the invaders 
and their characters, whether they consisted exclusively of warriors, 
or whether women Avere a,ssociated with them. In one place, where 
a countless horde like the Huns, under Attila, in Western Europe, 
or the Gauls, under Genseric, in the Atlas mountains, passes like a 
hurricane, without leaving a trace ; a continuous current, like that 
of the Kymris in Gaul, the Saracens (Arabs and Berbers) in Spam, 
or the Portuguese in South America, modifies the physical type. 
Elsewhere a handful of individuals makes a good deal of noise, 
gives its language, as weU as its religion and its civilisation, to the 
vanquished, and has no other influence on their type. The 
Phoenicians have long been in relation Avith the coast of Barbary, 
as well as Avitb the sea-coast generally, and, Avith the exception of 



430 


HISTORY. 


[Chap. ix. 


two or thiee colonies, have not left a particle of their blood among 
their dependents. The name by which the peoples are called is 
no proof of their real origin. The English derive theirs from a 
Germanic tribe, the Angles, who inhabited the country to the 
north of the Elbe ; the Erench, from another Germanic tribe, the 
Franks ; the Russians, from Eossi, a Scandinavian . whose family 
governed for many ages at Moscow; the Bulgarians, from a 
Finnish tribe, who made their conquest about the seventh century. 
Each historical datum requires, like linguistic and ethnographic 
characters, to be carefully weighed; and conquest, however pro- 
longed, does not imply a fusion between the victors and the 
vanquished. 

The question is of direct interest to us, especially with reference 

to the Aryans. Linguists, finding that aU the European languages, 

with the exception of the Basque and the Finnish, are derived 

from the Sanskrit — ^that before the dispersion of these languages in 

Central Asia, they possessed words, for the metals and for the 

various implements of husbandry — mythologists also recognising a 

reciprocal relation between the various religious myths of the 

peoples of the West and those of the East, came to the conclusion, 

the former especially, that the large mass of the peoples of Europe 

were Aryan, and had come from Central Asia. . A reaction has 

now set in against this belief. A comparison of the remains of 

ancient races found embedded in the earth in our own country 

with those of the populations which have succeeded them, shows a 

% 

continuity of type more or less persistent, which the infusion of 
foreign blood from time to time alone interrupted, with here 
and there a mongrel, or disappearing altogether. 


Aryans 


West 


influence, their language, and their knowledge of the metals. It 
may be questioned whether this influence has not taken place in 
consequence either of a succession of direct emigrations, hy a sort 
of infiltration, or hy commerce. In France, on the other hand, we 


Aryans 


mric 
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ceijtre, and no doubt bearing the nearest analogy to tbe aborigines, 
at least to tbe ancient people whose relics have been discovered in 
the caves of the Pyrenees and the P4rigord, in the aoutk 


Tradition. 


Tradition frequently steps in where history is at fault. History 
at first was simply tradition committed to writing. Such were the 
sources whence the first historians, Herodotus, Moses, &e,, drew 
their supplies. The 20,000 verses of the , Fin poem, ‘‘The 
Kalavela,” were for long ages preserved oraUy, before they were 
brought together and written down by E. Lonnrot in 1850, Again, 
the various pieces which enter into this compilation are slightly 
anterior to the introduction of Christianity into the northern 
countries (ninth to the twelfth century). • 

The “ Hiad ” was founded on some tradition respecting the connec- 
tion of the Qreek ancestry with Asia Minor, towards the close of the 
Bronze Periodi The’^^^'Eamayana, •' and still more the “ Mahabharata," 
rehearse the exploits of sthe’ first conquerors, when India was 
peopled by a natiye race represented with heads like an ape. The 
migrations of the ■ Polynesians, from the island of Boroto or Bouro 
to. thewarious islands of the Pacific, are only known to us by tbe 
national songs and the local traditions gleaned from each island 
and put. together. Traditions ought on no account to he despised. 
When the Ainos represent themselves as coming from the W est in 
company with a dog, and the Tehuelches of Patagonia also affirm 
that they sprang from the West, in spite of the enormous distance 
which separates them from any other land in that direction, this 

make us reflect seriously on the subject. The most 
astonishing migrations moreover axe quite possible. LyeU main- 
tained that Man, however savage, transported to any part of the 
globe, would at last bring it entirely under bis subj ection. By 
land there can be no doubt of this; rivers, mountains, forests, 
swamps, deserts, be leaps over them all, either in masses or in 
groups, whether for his own pleasure oi’ by accident, M. de 


ought to 
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Quatrefages, in his lectures, tells of the exodus of a horde of 
Kalmucks, who, to the number of 400,000, including -women and 
children, and in spite of the most incredible obstacles, made a re- 
markable migration from the banks of the Volga to the eastern 
confines of China. Voyages by sea, under favourable circumstances 
of one kind and another, are no less possible. Islands frequently 
bring into connection the most distant points, like those stepping- 
stones which we threw into the stream to enable us to cross to the 
opposite banlc. It is thus that by Kamsehatka, the Aleutian 
Islands, and Alaskas, or directly from one side of Behring’s Strait 
to the other, the Esquimaux have easily been able to reach America. 
In this way, from Asia to the centre of Oceania there are two 
natural roads, the one by the island of Formosa, the Philippines, 
and the Moluccas, leading to the Fiji Islands, by passing along the 
chain of the Solomon Islands; the other by the peninsula o^f 
Malacca, the Sunda archipelago and Timor to Australia, and on to 
Tasmania. Independently of the various islands scattered about, 
the wind and currents lend their aid. The most contrary winds, 
blowing almost constantly from one particular quarter, change at 
certain periods of the year ; and close to the strongest current 
nmniug in one particular direction there is always a counter- 
current. The Gulf Stream of Mexico, and the Equatorial Current 
of the Pacific, are no exceptions to this. They pursue their course 
in one duection for a great distance, but by counter-currents 
they absolutely return again, as we notice in some of cur rivers. 
So, however inaccessible or lost in mid-ocean a solitary island may 
appear to be, chance as well as man’s wOl, however inexperienced 
he may be, may always bring visitors to it. This is how vessels 
coming from the Marianne Islands made the Carolines, which were 
situated at a distance of 600 kUomfetres. Tradition, even more 
than history, furnishes a multitude of similar examples. 
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Archcsology 

Makes its appearance when history and tradition are both at 
ftiult ;■ not the archieology whose aim is to discover the traces of 


known, events, like the Eetreat of the Ten Thousand in Asia Minor, 
the sojourn of the Ptomans in Great Britain, or the passage of the 
Bed Sea hy the Israelites ; but that which belongs to populations 
of Avhicli no history has come down to us, whether written or oral, 
and which inquires into their customs, their industry, their com- 
merce, and even their objects of thought. This we texm prehistcnia 
archmolvgij. This science makes us .acquainted with the dolmens, 
their contents, and the sepulchral object for wdiich they were 
designed. It sliows them to us in every direction from the north 
and Avest of Europe as far as Algeria. It examines the caves Avhich 
are irsed as a substitute for them, in place.s Avhere they are found 
naturally, and in countries where, OAving to the chalky nature of 
the stone, they were easily excavated. The tumuli which are seen 
from east to west across the middle of Europe from the Caucasus to 
the plains of Champagne j those of Siberia, for example, examined 
by Meunier and Eichthal, and afterwards by M. Desor ; those of 
the northern part of America ; the constructions called Pelasgic, 
in the Mediterranean, Kafl&aria, and Arabia; the monoliths of 
Easter Island, representing human figures ; the refuse-heaps of 


Italy ; 


modelings, or kitchen-leavings, close to the 


sea-shore, in Europe, in Patagonia, as well as in the Andaman 

Islands ; the pDile-viUages of SAvitzerland, &c. 

To archiuology in general Are refer all that specially has reference 
to the Metal Age, and to prehi.storic arclneology that Avhich concerns 
the two Stone epochs, the neohthic and the paleolithic. 

We were just now contemplating Avitli Avonder the changes wdiich 
wili probably take place in three or four thousand years to come in 
the races now existing, and we Avere picturing to ourself those 
which have possibly been produced during the last three or four 
thousand years. This lapse of time is, hoAvever, but a trifle as 
compared Avith the ages wliich have preceded it. One of the firsi 
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dates of history fixed hy Mr. Henry Martin, is about the year 
1500 B.o. The Egyptian annals make mention, at this period, of 
the advent of a blonde people from the north, whose appearance is 
coincident with the passage of the Celts into Spain. It, howeveiv 
was doubtless merely one of the last efforts of the same people to 
spread towards the south. The dolmens of Algeria and Morocco 
testify that at a previous period invasion after invasion of the same 
populations had taken place. Some of these dolmens contain iron, 
and even historic medals; others, and these the larger number, 
contain only polished-flint imi^lements. It is therefore presumable 
that the conclusion of the Polished Stone epoch in Algeria occurred 
about the period of the last .invasion of the blonde people described 
by the Egyptians. Tills might be fixed in Africa about the year 
2000 B.o. But Africa was nearer some of the commercial sources from 
which iron came, and it is very likely that the exact termination of 
the Polished Stone epoch in "Western Europe ought to be put farther 
back still. Whenever it may have terminated, there is no doubt 
that the dui-ation of the Polished Stone, or NeolitMa epoch, was a 
very lengthened one. It was of sufficient dimation to cover Europe, 
from Scandinavia to Gibraltar, with megalitliic monuments, with 
grottoes used for purposes of burial, as well as for dwelling-places. 
Great events, such as wars and invasions, took place during the 
period. Hew races sprang up which had time to cross With 
the aboriginal races, and to form almost as many mixed races as 
exist at the present day. The duration of this period, however, is 
as nothing to that of the Rough Stone, or Paleolithic period, which 
preceded it. At the commencement of this latter, the cavern-bear, 
the mammoth, the rhinoceros with partitioned nostril, inhabited 
the whole ol Erance. A considerable diminution of temperature 
had. favoured their emigration from the north, no doubt, and driven 
them towards the south, or had been the means of destroying .some 
of the species which had preceded them. At one time, the glaciers 
had become greatly extended in our country, a relative elevation 
of temperature followed, and assisted in the development of the 
fauna and Elora. A second cooling and a second extension of 
glaciers then supervened. Man hunted the great animals above 
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referred to ; this was the Mammoth Age. 


But they began to 


diminish iu number, with the exception of one of them, the rein- 
deer, which, on the contrary, multiplied ad infinitimi. This was 
the Reindeer Age. Civilisation and the taste for art became 
developed, particularly in the P^rigord and the Pyrenees. Man 
was passing a sedentary life and had nothing, con,secpiently, of the 
Mongol race about him, all these things betokening his physical 
character. Then the earth became progressively warmer, the rein- 
deer reached the north, the ibex and the marmot ■were to be seen 
on the mountains. 

During this considerable phase, and especially at its commence- 
ment, our valleys were formed. The bed of the Seine, of -whioh some 


Montreuil 


•o 


V 

and consisted of those deposits which are termed the ancient .sea- 
levels. Later on, the bed became about twenty-live ni(!;tres lower, the 
lowest alluvial deposits of Grenelle were formed, and then slowly 
became flUed up, forming the banks as we now see them. How 
can we possibly determine the interval which must have elapsed 
between these various deposits ! 

At the Mammoth period, diatinwuished more particularly by the 
fos,sil hones of animals and the rough flints left in the alluvia 
of rivers, Man constructed" only coarse stone implements, and 
e.specially those of the shapes called St. Acheul, so abundant in 
the valley of the Somme. At the following period, intermediate 
between tire Mamnioth and the Reindeer, he preferred those forms 
termed Du Moustier. Later on, that is to say at the Reindeer 
epoch proper, in the valley of La Yczfere, we find him taking, 
regular steps in the path of progress. Listeaxl of the heavy massive 
implements, flakes of flint were used for javelin points, or fixed 
in handles after the fashion of our graving tools, hlau soon 
utilised the bones and horns of the reindeer for the purpose of 
constructing implements of every description, even needles and 
fish-hooks. In other parts of Trance, as at Excideuil, at Solutrd 
in the PjTenees, the method of worldng the flint continued to 
improve, and implements in the shape of laurel leaves, with finely 
sharpened borders, became common. It was then that the art of 
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polishing the flint must have commenced, one possibly imported by 
some conc|nering nation, but probably also by the application t(D the 
stone of the process which had already been practised upon bone. 
This double epoch of the Mammoth and Eeindeer was therefore a 
considerable one, and yet from the Mammoth period to the present 
time the interval is almost nothing as compared with the period 
during which Man previously existed. The temperature in Em-ope, 
contrary to that of the succeeding period, was hotter than it is 
now. Man, whoso flint implements have been found in the 
Pliocene formation of St. Prest, hunted the Eleplias meridionalis, 


the Ehinoceros etruscus, the R. Mercldi, and the R, leptorliinus. 



Fig. 42.— Neanderthal skull in profile (Mammoth epoch). 


At the close of the Miocene epoch, when we have the shell 
heaps of Pouancd, Man was in conflict with the mastodon and 
tlie halitheriura, and he possessed a knowledge of fire. We are 
less accpiainted with his ancestors who worked the flints found by 
the Abbd Bourgeois at Thenay, in til lower Miocene, below the 
La Beauce chalk. But his existence at that epoch — one but little 
distant from the period at which are deposited the Meudon millstone 
or the Eontainebleau sandstone — is a clearly revealed scientific fact. 
AVe possess his implements : they indicate a tolerable amount of 
intelligence : but his remains are wanting. Up to the present 


found 


smallest fragment of a human bone. All these questions will be 
considered in detail in the volume of the “ Bibliothi^qrre des 
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Sciences Contemporaines,” now in the press, entitled “ Aroheo- 
logie Prehistoriqiie,” by M. Gahrielle de Mortillet. 


(f 

O 


Prehistoric Races. 

Human paleaontology commences with the Po.st-pIiocene or Mam- 
moth epoch. Examples of it are few in number, and are not 
readily capable of classification. He Quatrefages and Hamy, 
however, have not fiinched from this difficult task.'^ By joinin 

4 

together fragments of male .skulls from Canstadt, Eguislieim, 
BriiXj Denise, and the Heanderthal, and female skulls from 
Straengenoes, L’Ohno, and Clichy, they succeeded in di.scovering in 
them certain common characters; that is to say, dolichocephaly, a 
remarkable sinking of the vault of the skull, or platycephaly, a great 
recession of the frontal hone, and a very marked development of 
the superciliary arches. Of all the specimens the most remarkable 
are the calvarium of the Neanderthal and the jaw of La Naulette. 
Anyone accustomed to handle the skulls of the anthropoid apes 
will he immediately struck with the great resemblance between 
them. The Neanderthal especially reminds one of the calvarium 
of the female gorilla, which is similarly staved in as it were, or of 
the skuU of a hylobate. The superciliary arches are altogether 
simian, although the skull is clearly human. Its capacity, 
estimated at 1200 cubic centimetres, dissipates all doubt on the 
subject. The jaw of the Naulette is not less remarkable by the 
obliteration of the tubercles gmi, and of the projection of the chin; 
there is complete prognathism of the body of the hone, analogous 
cases of which are seen in races now existing, although not to the 
same extent. We are unable to come to any decided conclusion 

upon the matter however. 

The characters of the Neanderthal are found, though in a less 
deo-ree, in the majority of the other specunens collected by 


Quatrefages 


the generic name of 


Ganstadt Race has been given. It is not impossible, however, that 

* “Crania Etlmica. Les Cranes dea Races Humaines, deorits par MM. 
de Quatrefages efc E. T. Hamy.” Paris, 1873-75. 
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tliis type was an exceptional one, and that these were cases of 
atavism, and represented less a race belonging to the Mammoth 
Age than one of the Pliocene or Miocene epoch. This is, no douht, 
the case as regards the famous JsTamaqtta skulls in the Museum, 
whose prognathism is most remarkable, although they came from 
the midst of a Hottentot race. They might be the representatives 
of a previous African race which had become extinct. Prom the 
meteorological and geological changes which took j)lace at the close 
of the Miocene and Pliocene epochs, we can easily understand how 
it was that the majority of the inhabitants of Thenay and Pouanc(5 
succumbed, and that only a small number, namely, those who were 

to escape from the destroying causes, survived. How the 
inferior races disappear, while the superior increase in number. This 
fact, however we may explain it, is one against which it is impos- 
sible to contend. At that prodigiously remote period there were 
necessarily inferior as well as superior races. The same law was 
doubtless in existence then as now. It is possible, therefore, while 
admitting that the Heanderthal was an exception, that it represents 
one of those inferior races which has disappeared, It would he at 
the Mammoth period, in relation to anterior races, as a tribe or an 
individual, whether Indian or Hegro, will he in three thousand 
years in relation to ourselves. 

Admitting that the Heanderthal belonged to a race of the period, 
or to an anterior race, is it the skull of a man m the sense in which 
we use the term 1 In qther words, Had he or his ancestors to answer 
for itl We know that the man of the upper Miocene period was 
acquainted with the use of fire. In point of fact, Was the 
neanderthal race more nearly allied tOvijjbhe Anthropoids, whether 
known or unlmown, or to dUrselves 1 We simply ask the question. 

The palieontological remains of the succeedmg epoch, or lieindeer 
Age, in Western Europe, have been studied by the authors of the 
Crania Ethnica," by whom they have been termed the Gro-Magnon 


a 


Race, taking as its type the subjects exhumed from the cave of that 
name in the Perigord, by Christy and Lartet, As compared with 
the Canstadt race, they seem hut of yesterday. After an exami- 
nation, in 1872, of several parts of the Cro-Magnon cave previously 
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untouched, we weie of the same oihiiion. Their essential characters 
are as follows, according to De Quatrefages and Hauiy : They are 
dolichocephalic, like the skulls of the Canstadt race. They have a 
high forehead, broad, and well developed above the superciliary 
ridges, of average size, the vault being rather high, with a fine curve 
continuing regularly from the forehead to the obelion, where it 
.bends down to form an oblique flat, which is continued on into the 



Fig. 43. — Skull of tlio Old Man of Cro-Magnon, Eyzies (Beindeor epoch). 


supra-occipital region. The frontal bosses, which are as though 
flattened in the preceding race, are in this high and projecting. 
The face is broad and short in relation to the maximum length of 
the sktdl, the orbits are deep, in the form of a parallelogi’am, having 
a minimum index of sixty-one, the smallest on record. There is 
considerable prognathism at the sub-nasal portion in the old man of 
Cro-Magnon, namely, 62*8° according to one measurement, as much 


as in the most prognathous negro. 


In looking at this last trait of 


the corresponding prognathism presented by the other specimens of 
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the same group collected by Do Quatrefages and Haniy, rve are 
nevertheless inclined to think that this old man was an exception. 
One of the Grenelle .skulls, on the contrary, exhibits one of the 
weakest prognathisms we have examined, namely, 86 ‘7° The 
projection of the mental eminence of the lower jaw is considerable, 
and is in strong contrast with the absolute obliteration of the same 
jDart in the l^aulette jaw. 

The Cro-Magnon race, if we may judge of it by the bones in our 
possession, was of tall stature, robust, the .skeleton presenting the 
characteivs we have described above, namely, the platycnemic tibia, 
the anteriorly-channelled fibula, the thick linea cispeTci of the femur,* 
and the curve of the upper fourth of the forearm. After the Cro- 
hragnon race, the authors of the “Crania Ethnica” describe in We.stern 
Europe certain less frequent types of the Paleohthic epoch, namely, 
the brachycephalic type, represented by the skull discovered at La 
Truch&re, near Lyon, close to the Elephas pi'imigenius, and by two 
or tliree other skulls found at Grenelle, near Paris, in the alluvia of 
the middle levels above the dolichocephales of the previous races , 
the Mesaticephalic and the Sub-brachycephalic type described under 
the name of Furfooz Race, and found in the strata posterior to those 
of Cro-Magnon. It remain, s for us to make a resume of the result? 
to which the various communications of M. Broca have led with 

regard to the region Avhich at those epochs has greater interest foi 
us, namely, our own country of France. 


When the admirable discoveries of linguists had established 
the kindred and relationship of the Indo-European languages, Ave 
Avere led to believe that Europe had been peopled, as Ave said just 
noAV, by immigrants from that region of Asia in which Ave might 
discover remains nearest akin to the common linguistic stock 
Various considerations, moreover, led us to suppose that these 
immigrants carried with them the use of metals, religion, &c. 
But tAvo languages, Avhich tAvo small groups of peoples spoke, 
escaimd the general laAv— namely, the Fins and the Basques! 
Itetzius, ascertainmg that the former Avere brachycephalic, thought 
that the latter Avere so likewise ; and noticing that the SAvedes 
around him Avero dohchocephalic, formulated his celebrated pro- 
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position, that the autochthonous race of Europe was hrachy- 
cephalic, and that which came after dolichocephalic, 
however, M. Broca was enabled to prove from aljundance of facts 
that the Basques are dolichocephalic, and that the propoosition of 
Eetzius ought to he reversed, the most ancient inhabitants of 
Europe heing dolichocephalic, and those coming afterwards brachy- 
cephalic. Thus the most ancient race of France represented hy 
the three Cro-Magnon skulls, the two of Laugerie, the tliree of the 
middle and lower levels of Greiielle, had a dolichoeephaho index 
of from 73 to 75. So the race from the cavern of ri-Iomme Mort, 
which has all the appearance of that of Cro-Magnon, has an average 
index of 73-22°. 

The precise period when the brachycepjhales penetrated into 
Western Europe has not been determined. Certain little tribes 
with round .sknlls have possibly made their appearance here and 
there since the Paleolithic epooch, hnt they have only done 
so in large numbers at a later period. At the close of the 
Eougli Stone epoch, at Solutre for example, M. Broca pnoves the 
existence of two races united together, the one dolichocephalic, 
liaving the appearance of the race of I'Homme Mort, the other 
sub-hrachycephalic, approaching neaiifE^to the Eurfooz race. 

In England the facts are determined in a precise manner. There 
exist in that country two sorts of dolmens, the long, called long 
harrows, containing only polished-stone implements, and skuUs for 
the most part thoroughly dolichocephalic j the others round, and of 
a different construction, the round harrows, containing metal, and a 
great number of hrachycephalic together with dolichocephalic skulls 
of the preceding race, as well as niesaticephalic, the issue no doubt 
of crossing between the two. 

The date of their first appearance in England is therefore fixed. 
They came in at the close of the Polished Stone period, at the 
same time as the metals. But did they an-ive directly, or by 
p^assiiig through France? The track left hy the braehycephales 
on the Swiss frontier, at the extreme point of Brittany, woidd 
incline us to the latter view. It must he admitted — (1) That 
the most ancient inhabitants of France were dolichocephalic; 
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That 


without 


— ^ / 

immigration of these latter towards the close of the Paleolithic 
epoch was remarkable from the fact of its limiting itself to certain 
points of territorp, as the Maconnais ; (4) That an invasion must 
then have been made from the north, bringing with it the custom 
of bmying in dolmens or grottoes, but which being dolichocephales, 
or numerically very inferior, bequeathed to the population its 
dolichocephalic character, though somewhat lessened (indices in the 
dolmens in the neighbourhood of Paris 75-01 ; in the grottoes of 
La Marne, where it is less pure, 77-78); (5) That, lastly, the 
invasion of the brachy cep hales already commenced in the east, and 
probably passing by two currents, the one below, the other above 


the Alpine range, assumed greater proportions at the close of the 
Polished Stone period, traversed tlirough the centre of Prance, and 
there crossed with the ancient aboriginal race, giving origin to the 
new historic race, which we shall describe farther on, under the 
name of Celtic type. All these questions have to do with Anthro- 
pology pure and simple, and especially -with craniometry ; but the 
inciuiry as to their elements, the determination of the age and 
circumstances of strata, the discovery of relics of industry, and 
other memorials of that remote past, are in the domain of 
prehistoric archeology and geology ; for what, after all, is geology, 
but the archeology of the earth and its inhabitants ? 


CHAPTER X. 

AI\THBOPOLOGICAI, TYPES — ^BLONDE, AND BHOWN EDEOPEAN TYPES 

HINDOO, T3CHINGHANIAN, lEANIAN, CELTIC, BEEBEE, SEMITIC, 
ARABIAN TYPES. 

The four orders of characters which we have been descEibing 
are not, as we have said, of equal value. Tf the races now in 
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existence were pure and homogeneous, such as nature made them, 
it would suffice to sum up their differences and their resemblances, 
to take account of their individual varieties and pathological devia- 
tions, and to proceed to give them their most natural position. But 
the ground is altogether different — unity is wanting. Eaces have heen 
divided, dispersed, intermixed, crossed in various proportions and 
in all directions, for thousands of ages. The greater part of thei 
have relinquished their language for that of their conquerors, or for 
a third or even for a fourth ; the principal masses have disappeared, 
and we find ourselves no longer in the presence of races, but of 
peoples, the origins of which we harm to trace or to make a direct 
classification of. In other words, there are two orders of classi- 
fication, which we must not confound, namely, the classification of 
the masses of human heings, snch as the flux and reflux of time 
have left us; and the cla.ssification of races such as we are able 
to arrive at after a most minute process of analysis. The former is 
ethnological, the latter, anthropological. Their point of departure 

is the same, the point at which they meet, different. The most 

* 

important classifications of the hvunan races have, as their basis, 
physical characters, such as the nature of the hau* and the colour 
of the skm, and then immediately diverge in every dhection. 
They agree hoAvever in details, when they concern some tribe 
isolated, owing to exceptional circumstances, like the Esquimaux in 
Greenland or the Tasmanians in Van Diemen’s Land. But beyond 
that the ethnographical point of view is alone apparent, and the 
use of the word ?'ace is most unfortunate. We speak of Anglo- 
Germanic and Latin races, of German, English, Slav races, as 
if these epithets had anything more than a political signification, a 
fortuitous aggregation of anthropological elements from various 
sources. In Eranoe, where the nation is so homogeneous and 
unity so complete, there are the Erench people but not the Erench 
race. We find in the north the descendants of the Belgge, the 
■Walloons, and other Kymris; in the east, those of Germans and 
Burgundians; in the west, Normans; in the centre, Celts, who at 
the same epoch at which their name took its origin consisted of 
foreigners of various origins and of the aborigines ; in the south, 
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ancient Aquitaniana and Basques; without mentioning a host of 
settlers like the Saracens, which are found here and there, 


Tectosages Avhich Imve left at Toulouse the custom of cranial 
deformations, and the traders who passed through the Phocasan 
town of i\Iar3eilles. In Asia, where the peoples have been tossed 
about from east to west and from Avest to east, in so prodigious 
a Avay that the most characteristic race is found perhaps on 
the other side of the Pacific, in the polar zone; in Africa, where 
a similar- movement has taken place at different times; in America, 
Avhere great convulsions in historic epochs have taken place — we 
no longer meet Avith primitive races, but Avith the resultants of 
repeated crossing, of close contact, of mixture of every kind. 
Classifications Avith elements such as these are little more than 
ethnographic. 

Gerdy rightly affirmed that there are no longer any pure races. 
Our illustrious master, M. Broca, however, allows that there are 
some, and M. de Quatrefages a short time since published a long 
list of those “regarded as pure.” Doubtless, if Ave are satisfied 
Avith a small number of individuals or of skulls, we may discover 
in them, or unite them into, an identity of type. “ Whoever has 
seen one Toda,” says Mr. Marshall, “has seen the whole race.” 
Be it so, we will record his statement. 

Of aU races, we are told, there is not a more homogeneous 
one than that of the Esquimaux, thanks to their isolation, which 
has been maintained in consequence of geographical and atmo- 
spheric cu’cumstances. There are about a dozen skulls in the 
Museum, all from Greenland, forming the most homogeneous 
series in the collection. But in the Denmark collection, from 
Avhich some specimens were brought to the Geographical Congress 
at Paris, this unity of type is not perfect, and we discover in 
them indications of hyhridity. In Mr. Davis’s collection, from 
the shores of Baffin’s Bay, the differences are still more marked. 
Travellers speak of similar and equally important differences as 
existing at the present time. Variations in stature are very 
common. At Morton’s Strait the stature is 1-82 mMre; at 
Barrow Pohit. 1‘54. In one tribe the averaere statnrfi cf ILa -mpn 
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is 1‘714 mfetre, in another 1'584. G-reenlandera are looked upon 
as one of the smallest of the human race.s. At Hothain Harhoiiv, 
an Esquimau “was exactly like a negro,” at Spafarrat Inlet, 


yery opposite types, one being 


“like a Jew” (Seomcm). “The oval face, associated with the 
Roman nose,” is by no means rare {King). The complexion is 
sometimes very fair, sometimes very dark, Li the series of Malay 
.skulls, one of the most homogeneous in the Museum, there are at 
least two types. We think wo have shown that there is no 
unity among the Australians. In Patagonia, the skulls of the 
ancient Paraderoa are of two 
dolichocephalic, the other brachy cephalic. Among the Japanese 

there are three distinct types noticeable in the living subject 
(Rosny), and a fourth which we may gather from an exami- 
nation of skulls. Among the Ainos, in the same country, 
there are certainly two. Along the coast of Guinea the tribes 
vary, even at short distances from one another 3 and travellers 
describe altogether different characters in one and the same 
tribe, according to the particular individimls upon whom they 
happen to have fixed their attention. Among Hottentots it is 

even worse. 

We are not aware but of one example of perfect identity of type 
in a human group, namely, that of the Andamans. W e have had 
an opportunity of seeing twenty-two photographs of tliis race, and 
in all, the heads appear as if cast in the same mould. Colonel 
Man, however, affirms that there are two different races in the 
Andaman archipelago. We may remark tliat Mr. Owen, on 
measuring ninety-six skulls of negroes of the Gaboon, was 




astoni.shed at their remarkable resemblance to each other, -whicli. 
was even greater than we notice among Europeans. In a word, 
the greater number of classifications of any extent are only anthro- 
pological as regards their basis. As soon as we enter upon 
secondary divisions they become ethnographic, and liave not so 
much to do with races as with peoples. The true classification 
of the divisions and subdivisions of the human family has yet to 
be made, and cannot be entered upon until we knoAV the real 
component elements of peoples now in existence. Given a certain 
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group, the following questions will arise for our consideration : 
(1) What, in a jdaysical and physiological point of view, is its 
average, that is to say, the type 1 (2) Are the variations from 

this average so slight as to enable ns to look upon the type as 
pure 1 (3) iU‘e the variations so divergent, and are the average 

secondary groups sufficiently definite to enable us to recognise in 
them one or many types 1 (4) Has there been a close fusion of 

those types! in other words, has the race crossed, or have the 
types remained distinct, or is the race only a mixed one ! By this 
means we at last separate the characters of one, two, or more types 
successively. Ethnography gives us valuable aid as regards the 
majority of these questions ; linguistics equally so j and more than 
all, the study of the characters of ancient human remains found 
embedded in the earth. It is thus that M. Broca has succeeded 
in eliminating the Celtic eluent, which has contributed to form 
the Breton group, and^Abus that he hopes eventually to trace 


The task is a long and laborious one. 


the original elements of which the Celtic group itself is composed. 
A sufficient number of the most characteristic of the first, second, 
and third order being thus determined, it will be necessary to 
search for their kindred, and to classify them. We should only 
then have seriously to inquire whether they belong to genera, 
species, or varieties. 

Science is in a transition state on this matter. Some general types 
have been already acquired, although we caimot always afiirm 
which human group expresses them the best. Others have only 
been accepted provisionally, while of others we have a preconceived 
idea, and are nevertheless unable to determine them even with 
the specimens before us. In the resum& that we are about to givo 
we must therefore only look upon them as one series of land- 
marks, indicating one of the stages at which anthropology has 
arrived. 

By human type must be understood the average of characters 
which a human race supposed to be pure presents. In homogeneous 
race.s, if such there are, it is discovered by the simple inspection of 
individuals. In the generality of cases it must be segregated. It 
is then a physical ideal, to which the greater number of the 
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individuals of the group more or less approach, but Avliicli is better 

marked in some than in others. Frequently in one series it is 

associated with some other type. Sometimes at its extreme 

boundaries it is amalgamated with the type of another group. 

Of course community of type implies a relationship of some sort. 

There are general types, then types and sub-types of these, and in 
% 

each of the latter, other divisions. When once fixed by science, 
they will even form bases of classification. 

Let us take an example : the Berber people is formed — (1) Of a 
brown autochthonous groundwork, that is to say of the most 
ancient of which we can find any trace j (2) Of blondes from the 
north, Arabs from the east, and negroes from the south. The 
Berber type is the ensemble of the characters which must have be- 
longed exclusively to the autochthonous stock ; its sub-types are 
the Tawarek, the Kahyl, &c. It is itself the offspring of some 
other more general type of which we are still ignorant. 

We shall now have to describe types which are altogether 
relative, such as the Celtic. This is one of the constituent 
elements of the ethnographic French race, and is itself composed 
of many original types, which we ought to be thoroughly ac- 
quainted with. The first types for our consideration correspond to 
what anthropologists call, according to their several notions, species, 
races, trunlts, or branches. These are the European, the Mongolian, 
the negro of Africa, the Hottentot. We shall separate the 
American from the second, and add a red type in Africa. We shall 
give a separate paragraph to the Fin, the Lapp, the Australoid, and 
the two negro types of Oceania •, and then notice some others of 


importance 


those of a 


auhordinate character. 


Hie European Type. 


The European type is very defined, although its title is hardly 
an exact one. Even by leaving out of consideration all the 
emigrations posterior to the sixteenth century, we meet with it in 



448 


EUROPEAN TYPE. 


[Chap. x. 


all four quarters of the globe. In Europe, with the exception 
perhaps of the Lapps and the Fin races, it is general. In Asia it 
is largely represented by the Semites, the Persians, the Affghans, 
the Hindoos, and doubtless also by the Ainos, the Miaotse, the 
Todas. In Africa it is represented by the Berbers ; and in 
America the existence of natives which are considered to belong 
to it has been frequently noticed. Its , characters may be thus 
summed up : 

The complexion is always fair among the children. The pilous 
system is moderately developed. The beard, the moustache, and 
the whiskers are abundant. The hair is straight, wavy, or undu- 
lated, long and flexible. The top of the head is round. The 
norma verticalis of the skuU is oval, with a regular outline, 
the zymotic arches being unnoticeable. The anterior cranium 
is very developed relativelyjo the posterior. The capacity of the 

4 

cranial cavity reaches the highest amount recorded, namely, 1623 
cubic centimetres, in the Celtic type. The cranial sutures are very 
complicated, The greater wings of the sphenoid are articulated 
with the parietal to a considerable extent. The curve described 
by the temporal line is not a large one. The forehead is broad 
below, weU developed, the summit being neither receding nor 
projecting. The frontal bosses on each side are moderately dis- 
tinct. The superciliary arches vary, never exhibiting, in the male 
sex, the large size which we notice in the Melanesian races, nor 
the obliteration pecidiar to the majority of Mongolian or negro 
skuUs. The face, looked at in front, describes rather a long oval, 
the malar bones, or the maxillary apparatus, not being particularly 
marked, as in the Mongolian type or the Hegro types. The 
mediian projecting portions present, when developed hi their highest 
degree, what is familiarly termed the face Like the blade of a 
knife. The nose is highly characteristic in the European type, 
and projects in front at the expense of its transverse diameter. 
Its two lateral surfaces are united at an acute angle. Its point is 
firm, and the two nostrils, situated on the same horizontal plane, are 
elliptical, directed from before backwards, and almost parallel. 
The skeleton of the nose is leptorrhinian or mesorrhinian, never 
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platyri'liinian. Its anterior aperture has the shape of an ace of 
hearts reversed, its point being very long, its base being formed 
by the nasal spme, frequently very long, and by a simple sharp 
border. The ensmtle of the two jaws and the teeth, in profile, 
is almost a right line. It is to the European type that we appdy 
the term “ orthognathisin,” to express the minimum of prognathism 

f 

observed in Man. Thiii minimum varies from 82° to 76 •6°. The 


mouth is small, the lips bright red, well formed, never thick, 
except in individuals of a certain temperament. The teeth are 
straight, close together, bluish white or yellowish white, and 
subject to caries. The chin is projecting. The shape of the ear is 
that of a long oval, with folds above and behind, the lobule being 
well formed. Lastly, the plane of the prolonged occipital foramen 
meets the face above the middle of the nose, and frequently at its 
root. Beauty of form does )iot specially belong to the European, 
and many savages would surpass him in this respect. Most com- 
monly, however, he is well-proportioned, tall, or of medium 
height j his neck is large and finely formed, his chest broad, 
shoulders wide, the bend of the back well marked, the muscles of 
the buttocks strong, the calf large, and reaching below the middle 
of the leg, the foot well arched, and he seldom exhibits those 
deformities of the abdomen and limbs noticed by the early navi- 
gators in the inferior races. The European becomes decrepit less 
quickly than the negro, the breasts in the woman retain their 
firmness and proper form for a longer period, and the articulations 
of the joints are rather small. For a description of the proportions 
of the body, see pages 315, 331, et seg. 

The two most natural divisions of the European type are the 
blonde and the brown. 


The Blonde Type. 

The blonde type, in its highest expression, is marked by three 
special characteristics : namely, blue eyes, fair hair, and light rosy 
or florid complexion, which becomes of a uniform red-brick coloui- 
or freckled under exposure to the sun* 

2 Q 
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The eyes assume various shades of green, gray, yellowish, light 
brown, A:c., according as tliey are associated with one of the two 
other characters. The reddish colour of the eyes of the albino must 
be considered as quite distinct. Yellow-golden hair, or reddish and 
chestnut, are in the same category. These last, however, have less 
value, inasmuch as on the one hand they frequently correspond with 
a first degree of crossing of the blonde with the brown type, and on 
the other are characteristic of other types than the blonde and 
brown. Dr. Beddoe does not give any particular significance to 
red hair. We think, however, that in the generality of cases it is 
a form of light hair, and sometimes is characteristic of a distinct 
type, of Avhich we shall speak presently. With regard to the shades 
of colour of the skin, they have less value, inasmuch as they are 
more casUy affected by crossing and external circumstances. Blue 
eyes are after all the most certain element upon which to fix, on 
looking at a single individual, or, in the absence of a sufficient 
description of other characters, the actual or past existence of the 
blonde type in the blood. 

This type, whether complete or incomplete, has spread over four 
out of the five portions of the globe. The peoples belonging to it 
possess in a high degree the faculty of emigration and colonisation, 
without being indebted for it to a very highly-developed faculty of 
acclimation. The natural centre whence it has shed its lustre 


seems to he the north of Europe. The purest example of the 
blonde type is in Iceland, in the Scandinavian peninsula, Lapland 
excepted, and Denmark. Then Holland, BTorth Germany,, Saxony, 
Belgium, and the British Isles. In Erance it is less pronounced, 


and stops at ^pput dme pqsffiioni^ an* oblique line passing from 

\ ' 

GxanviUe, on the coast of the British Channel, to Lyon. Here and 
there, however, it is found more to the south, particularly in the 
Basque territory, and in the south of Spain. The populations 
belonging to it are tall, stout, and square-built, or slim ; the face is 
long, the nose large and straight, the point extending slightly 
beyond the nostrils. They are of lymphatic temperament, the 
passions not very strong, and individuality very marked. The 
shape of the head is difficult to determine, owing to the numerous 
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crosses here and there whicli have caused a change in it. The 
Danes are brachy cephalic, the Normans mesaticephalic, the Nor- 
wegians, Swedes, Belgians, and Enghsh dolichocephalie. With 
regard to the Germans in the extended sense, they present every 
form imaginable. For our part we are convinced that the primi- 
tive blonde type was dolichocephalic. 

In another race, that of the Irish in Dublin, Dr. Beddoe 
found in 1300 individuals 54 per cent, with fair hair, of whom 
5 per cent, were red, 13 flaxen, and 36 chestnut — or rather 
more than half blondes, according to the hair. Dr. Wilde, on the 
other hand, found in 1200 other Irish, 24 per cent, with blue 
eyes, 9 brown, and 66 decidedly dark. The Dutch are therefore 
much purer as blondes than the Irish. Again, in the Basque 
provinces. Dr. ArgeUik found light eyes in 22 out of 47 indi- 
viduals, of whom 14 had blue and 25 brown eyes, while there 
was not a single example among them of flaxen hair, only 2 of 
red, some few of dark chestnut, and the rest black. It follows 
from tbia that the present Basque race is formed of two elements 


the brotsm Eknd the blonde j that it 


decidedly brown if we 


are to judge by the hair, at least the localities observed, and 
that the blonde typo is to be traced in the colour of the eyes 
and not in that of the hair. The Irish statistics indicate, on the 
contrary, that of the two elements, the more persistent is that 
of the hair. We refer the reader to page 346 for other important 
details, and to the tables at pages 348 and 349 for the relative 
proportion of flaxen, chestnut, and brown in different races, the 
two elements, the hair and the eyes, being associated together. 
The blonde type, with its three fundamental characters, is met 
with in other parts of the world, but seeing the difficulty of being 
guided by descriptions derived from tbe hair and skin, we shall 
only consider the question as regards blue eyes. 

In Asia, we at once notice the blonde type on the banks of 
the river Amour {Klaproth, J. Barrow, Castren). “We saw 
Mantshii Tartars,” says Barrow, “who accompanied Macartney’s 

A 

embassy to Pekin, men as well as women, who were extremely 
fair and of florid complexion ; some of the • men had light blue 

2 a 2 
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eyes, a straight or aquiline nose, brown hair, and a large and bushy 
heard.” Among the Midu Tsz of the south-east of China there are 
tribes whieli pass for the aborigines of the Celestial Empire. We 
find it in India, notably among the Kattees, who have sometimes 
“ light hair and blue eyes ” {Prichard and L,. Rousselet), and even 
in Ceylon, among the Cingalese (Davy). The Bussahirs of Eham- 
poor, not far from the som'ces of the Ganges, are frequently of 
very fair complexion though tanned by the sun, with blue eyes, 
hair and beard curly and of light colour, or even red (Fraser). 
(2) The Patans or Affghan soldiers are commonly brown, and of 
the Iranian race, but a large number have “ red hair and blue 
eyes, and a fair and florid complexion” (Fraser). But the most 
celebrated example is that of Siah Posh of Kaffiristan, at the 
junction of the Himalaya and the Hindoo-Koosh. The majority 
are tall, have Caucasian features, fair complexion, blue eyes, 
and chestnut hair. According to their traditions they came from 
Affghanistan ; they speak a language derived from the Sanskrit, and 
have burial rites which remind one of those of the Parsees, We 
may add, according to Mr, G. Hayward, that light chestnut hair is 
more common than black among the inhabitants of Darnistan, 
that the eyes are gray, chestnut, and occasionally blue, and that 
the women remind one very much of the EnglisL Some of 
the Kirghis of Turkestan, and the Tadzhiks of Persia have “ blue 
or gray eyes,” and among the Ossetians, the Abassians, and the 
Swanethians of the southern side of the Caucasus, there are 
individuals with “flaxen hair, fair complexion, and blue eyes,” 
whom we must not confound with the recent German immigrants. 
These examples show that the blonde type has to a certain 
extent prevailed in Asia, but they are not such as to induce 
ns to suppose that it was cradled in this part of the world. 
It has been satisfactorily shown that the blonde type exists in 
the north of Africa. In Tunis, in Algeria, in Morocco, in the 
Canary Islands, and in the Sahara, it exists everywhere. It is 
derived from a Tamahou people, who, about the year 1600 before 
our era, made their appearance on the frontiers “of Egypt, coming 
from the north. The blondes which we meet with in the Basque 
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ierritory, and near the Strait of Gibraltar in Spain, are probably 
descendants of theirs. 

Dr. SchweinfUrth remarked, in Central Africa, in the Mon- 
bouttons’ country, the frequency of light or reddish hair. The 
greater number are complete albinos, as he has taken care to teU 
us. Others are only so in a slight degree. Others may hold to 
tlie practice, so common in Africa, of dyeing or colouring the hair. 
In the present state of science, it must be allowed that in really 
Negro centres blondes are never met with unas.so ciated with 
albinism. 

Tire facts mentioned with respect to America should be looked 
at differently. They arise no doubt from blondes imported from 
Europe, to whatever remote period this importation may be referred, 
and whatever the course they may haiipen to have followed. A 
tradition of this kind exists among the Boronos of the eastern 
chain of the Chilian Andes, among whom we find blue eyes, 
associated sometimes with black, sometimes with light or red hair, 
and with the ordinary features of the American races. Another 
remarkable example is that of the Mandans, mentioned by Gatlin, 
who have “hair as light as the mixed breeds, with chestnut, gray, 
or blue eyes.” The Athapascans have also been described as having 
among them individuals with gray eyes {Machenzie). Light hair 
is also seen among the Lee-Pangwes {Pilce), and people with 
very fair complexion among the Antisians {D'Orhigny) and the 
Koluches {Dixon). 


The Brown Euroiwan Types. 


The hrovm European txjpes are characterised by dark eyes, 
absolutely black hair, and fair skin, which readhy becomes a warm 
bronze tint by exposure to the sun. Were we to leave out the 
blonde races, which have manifestly crossed, it would be difficult to 
separate some sub-types from the general blonde type of which wo 
have jnst spoken. The Scandinavian and the Dane would 
perhaps he the only ones. The brown types, on the contrary, are 
very numerous. It is usual to divide the fan races into two 
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branches, the Hindoo and the European. 


linguist: 


division onlyj the first term however must be retained in order that 
we may find in it an anthropological type. After this, we must 


account 


theses to which it has given rise. If we 


Ary; 


migration from the east to the Avest, we must equally admit an 
Iranian type for those remaining behind, which ave still find on 
the spot. Having disposed of the blonde types seen in Europe, 
we have yet to speak of the most remarkable brown types, namely, 
the Circassian, the Pelasgian or Albanian, the Ligurian, the Basque, 
&c. &e. Then, as we pass round the Mediterranean, the Berber and 
the Semitic, Avhich are most certahily allied to the European types. 
In this enumeration no Slav or German type appears. The 
reason is because there is no such. In Eussia in Europe, for 
example, the populations are Finnish, or a mixed race of Fins 
from the north, more or less Mongolian here and there, and having 
some ill-defined brown element in the south. Among the peasants, 
who, as everywhere, more properly represent the primitive element, 
we find countenances winch reinmd us of those of the pure Ainos 


and the Todas. Where 


This 


Wendes, the Antes 


called by the Greeks Serbs, and the Sclavens {Jomandhs). In 
552 the Sclavens are before Constantinople. From the sixth to the 
seventh century the W endes advance as far as the banks of the Elbe. 
But whence has originated the Slav language, which alone justifies 
its pretension to a corresponding type] We know not. How the 
peoples which speak it, or its derivatives, are' divided into two 
groups ; the western, including the Poles or Laechs, the Bohemians 


part, and the Wendes 


and 


or 


Muscovites, ■ Little Eussians, Euthenians or Eussniaks, White 


Eussians, Bulgarians, and Serb: 


•these last including Croatian 


Dalmatians 


aU 


The only character 


Eoumanians 


number 
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Mr. Edwards describeSj in the following terms, a type which 
he has noticed as predominating among Poles, 'Silesians, Moravians; 
Bohemians, Hungarians, and Eiissians : The outline of the head 
looked at in front appears square, because the height somewhal 
exceeds the breadth, and the top is sensibly flat, and the dhectioii 
of the jaw horizontal. The length of the nose is less than the 
distance from its base to the chin. It is almost straight, that is tc 
say without any decided curve, but if this is at all appreciable it 
is sKghtly concave, so that the end has a tendency to turn up. 
The lower part is somewhat wide, and the extremity rounded. 
The eyes, somewhat sunken, are exactly on the same line, and if 
they have any peculiarity, it is that they seem smaller than they 
should be relatively to the size of the head. The eyebroAvs are 
scant, very near together, especially at the inner angle j they are 
frequently directed obliquely outwards. An additional character 
to the preceding, and which is very general, is to be noticed, 
namely, the small size of the beard, except on the upper lip.” He 
looks upon it as a Slav peculiarity, hut is it not rather that of some 
anterior prehistoric race belonging to this region of Europe 1 


In 


course 


east to west, including those which terminated in the north or 
centre of Erance. ETeither its prehistoric constitution nor these 
continual surgings of invasion have in the slightest degree succeeded 
in constituting it a homogeneous type. In the south and centre 
it is hracliycephalic, in the north dolichocephalic. The primitive 
Germans Avere dolichocephalic, Avhile the Bavarians and the Eadois, 
on the other hand, were hrachycephalic. The colour of the eyes 
and hair gives evidence in the same Avay of the mixture of manifold 
races, judging from the statistics of VircboAv, Mayr, Sasse, &o. 
The Ge] 

type j they have discovered that after all they are no exception to 
the other populations in Europe, and that if they are a federation 
of people.s, they are not an anthropological race. 


In 

many 


of Avhich one is sufficiently characteristic, as to 
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physique as -well as historically, for us to give it a place under the 

name of Celtic type among the hrown Europeans that we ai'e now 

examining, without being satisfied however that this position is its 
true one. 


Tlbe Hindoo Type. 


the Hindoo type is but faintly represented in India by the 
Eajpoots, and especially by the most venerated Brahmans of Mattra, 
Benares, and Tannesar, in Hindostan. The population of the Indian 
peninsula is composed of three strata: namely, the Black, the 
Mongolian, and the Aryan. The remnants of the first are at the 
present time shut up in the mountains of Central India, under the 
name of Bhills, Mahairs, Ghonds, and Khonds ; and in the south 
under that of Yenadis, Maravers, ICurumbas, Veddahs, &c. Its 
primitive characters, apart from its black colour and low stature, 
are difficult to discover, but it is to be noticed that travellers do not 
speak of woolly hair in India. The second has spread over the 
plateaux of Central Asia by two lines of way, one to the north- 
east, the other to the north-west. The remnants of the first 
invasion are seen in the Dravidian or Tamul tribes, and those of the 
second in the Jahts. The third, more recent and more important as 
to quality than as to number, was the Aryan. 

“ The Brahmans of the banks of the Ganges,” says M. Eousselet, 
“ have the high well-developed forehead, oval face, the eyes per- 
fectly horizontal, the nose projecting, lasgiie, and slightly thick at 
the extremity, but having delicately-shaped nostrils. They are fair. 

Their black pilous system 


sun, 


abundant 



Does this type belong to the preceding 1 The terms Bohemians, 
Gitanos, Gipsies, Zingaris, Tschinghani are applied indiscriminately 
to one and the same nomadic population scattered over Europe and 



* “ Tableau des Eaoes do iTnde Centrale efc do TInde Septentrionale,” by 
. L. Koussolet, in " Eevue d’Antbrop.,’* vols. ii. and iv., 1873 and 1875. 
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Asia, and having a language presenting the greatest analogy to the 
languages of Hindostan. Some say this people must have left 
their native land at a very remote period ; J?. von Miklosich says 
at an epoch when the modern dialects were aheady formed, about 
the year 1100. It probably descended from one of the numerous 
wandering tribes that we see in India. Its type is undoubtedly 
Caucasian. The complexion of the Tschinghanians is more or less 
tawny, the hair jet black, the eyes a rich black, the face long, 
narrow across the cheek-bones, the forehead narrow and receding, 
the nose moderately projecting, its bridge sharp, never flat, the 
space between the eyes rather narrow, slight prognathism, the 
month small, and the teeth white and not subject to caries (^Blumen- 
bacJi). They are on the confines of mesaticephales and sub-doli- 
chocephales, and are leptorrhinians. Their cerebral capacity is 
feeble. M. Koperni 9 ki compared the Tschinghanian and Hindoo 
skulls, and found hut slight difference between them, though many 
points of resemblance. M. Abel Hovelacciue recognises two types, 
the one refined, with the face more elongated and more oval, the 
features more compact, the nose more aciuiline. The other coarse, 
with the features more closely set, the countenance more penetrating, 
eyes more sparkling. He considers that both may have been existing 
from their point of departure in Hindostan.* 


Tlie Iranian Type. 


The Iranian type is represented by the Tadjicka of Persia, the 
Parsees, the Armenians, the Kurds, the Georgians, the Ossetians, 
and the brown Affghans. Its highest expression is met with in the 
first of these. The Tadjicks are of medium height, with a long 
oval .face and regular features. The forehead is broad and high, 
the eyes large and shaded with black eyebrows, the nose prominent 
and straight, or bent round, the mouth large, and the lips thin, the 
complexion fair and rosy, the pilous system over the whole body 
abundant, the hair straight and black, the heard and moustache also 

black, long 

* See " Revue d’Antliropologie,” vol. ii. p. 161, and vol. iii. p. 234. 


, thick, and well placed. Authors, with the exception 
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of Chardin and Tavenier, agree in considering it a beautiful type. 
They appear to he dolichocephalic.* 


The Qeltie Type. 


The Celtic type is thoroughly recognised by the universal testi- 
mony of ancient authors. The name Celts has been taken in four 
diiferent acceptations, thus causing much confusion. Linguist.? 


understand by it the ancient peoples speaking the Celtic language, 



Pio. 44.— Celtic type : Skull of an Auvergnlan. from theM6moiro of M. Broca on the Celtic 

race. 


such as we now find it. in Ireland, in Cornwall, in "Wales, in the 
Isle of Man, in Scotland, and in Brittany, but which was very widely 
diffused at one time, and was the first detached from the mother- 
stock of Asia. Archaeologists, on their side, call by this name the 
dolmen builders durhig the Polished Stone epoch, and the importers 
of bronze into Europe. Both linguists and archaaologists think that 
the Celts form the first migration of the invaders from the East. 
A certain number of ancient historians again confound under this 
name aU the peoples of Western and Central Europe, including those 

I 

of the British isles among them, the Galli, the Gaels, the * Gaxils, 


* ‘‘Efehnographie de la Perse, by M. de Khanikoff. In 4to, Paris, 1866. 
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« 

the Galatians, the Kyinris, the Eelgaj, the Cimbri, the Cimmerians, 
the Caledonians, the Firbolgs, the Bretons, &c. Lastly there is the 
precise geographical term, the only one to he preserved. “ The 
title Celts,” says Diodorus Siculus, “ belongs to the peoples who 
inhabit the interior of the country above Marseilles.” "Gaul,” 
says Ceesar, " is divided into three parts, one part being occupied by 
the Belgai, another by the Aquitanians, and a third by peoples who 
call themselves Celts.” This last has been called Celtica by nearly 
all historians, and is a circumscribed territory included between the 
Seine, the Garonne, the sea, and the Alps. 

Of what elements was this population of Central Gaul composed 1 
In the iu'st place, of the contemporaneous race of the Eough Stone 
period, very few in number, and of that coming afterwards, and 
■which we find in the dolmens of La Loz^re. Both are dolicho- 
cephalic, the latter less so than the former. In the second place, 
of the last invaders who had come from the East in sufficient 
number for their types in some places to become predominant. 
The Celts, thus understood, were different to the Gauls, Avho had 
become concentrated in the north, and better known to tbe 
Eomans on account of their turbulence. These were moreover the 
people who held firmly aloft the banner of national independence 
on the heights of Gergo-via and Alesia, and it is there that its 
descendants must he,looked for. Another consideration proves it, 
namely, that the language of the Celts is scarcely spoken anywhere 
at the present time in France, except in Brittany, under the name 
of Armoriean, Bas-Breton, or Breyzad. "The inhabitants of 
Celtica,” says Strabo, “ are distinguished from those of Aquitania 
by their language as well as by their physical characters.” Antliro- 

A 

pologieally, therefore, there is some reason for considering the Bas- 
Bretona as Celts. The skull has really the same characters as that 
of the Auvergnians, and the living representatives of the type are 
BimUar, although somewhat modified by contact with the GaUo- 
Bretona, who consist, for the most part, of populations who came 
over from Great Britain about the fifth century ; and of natives of 
Belgium, wdro came over some centuries previously. We are ia- 
debted to M. Broca for this information. The name A 7 -m-n& 
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Vercinrjetorix is Celtic. The type of the Auvergiiians of the 
present day is that of the Bas-Bretons, though more pure, and may 
he looked upon as that of the people of Celtica at the time of 
Cfesar and Strabo.* 

The Auvergnians are less tall than the Belgae and other Gauls of 
the north ; their hair is brown or dark chestnut ; the eyes gray, 
greenish, or of a light shade. Their brachycephaly is on the 
average 84‘07 in the series of St. hTectaire studied by M. Broca. 
Their cranial capacity is considerably greater than that of Parisians. 
Their forehead is wide and full, although the anterior cranium is 
less developed relatively to the posterior than in Parisians ; the 
occiput, although well rounded, falls straight. The superciliary 
prominences are very much developed. The zygomatic arches, 
examined according to the norma of Blumenbach, are among the 
least prominent to be met with, hence in a great number there is a 
negative parietal angle. The face is large in proportion to the 
cranium, and they are leptorrhinian and orthognathous. In the 
living subject the face appears decidedly flat and of rectangular 
ehape, the cheek-bones are occasionally large and wide, the lower 
jaw square. The bridge of the nose is somewhat concave, and 
mclined to turn up, projects but little, and is as if buried in a 
depression in the middle of the face. Taking it as a whole, 
the head is large, the neck being so narrow in proportion that 
the angles of the jaw project considerably beyond it. The Au- 
vergnians are robust, very muscular, their limbs being thick and 
short, t 

So in France we meet with — (1) In the north, a blonde type, 


* It is important to distii^oish here between the people and the chiefs. 
These latter conducted the expeditions to Delphos, to Rome, and into 
Galatia, and particularly excited the attention of the Romans. These were 


the powerful and fair-complexioued Gauls, the latest arrivals in the country 
at the fifth century before our ora, who bore the name of Belgm and 
Kymris. But below them there were the people over whom they had 
dominion, namely, the Celts proper. 

t “ La Race Celtique Ancienne et Moderne : Arvernes et Armoricains, 
Auvergnata et Bas-Bretons," by P. Broca, " Revue d’Authrop.,” vol. ii., 
1873. 
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more particularly represented in Picardy, and extending itself 
into the Ardennes (Walloons) on the Belgian frontier, in Cliam- 
pagne and Burgundy. The Gauls represented on the Eoman 
tomb of Jovian near the cathedral at Bheims are a good example 
of this type. (2) In the centre, the Celtic type above mentioned. 
(3) In the south, several types — a very brown and complex one, 
reminding us of the ancient Phoctean colony of Marseilles ; another, 
which is the Basque type j and a third, which has however its 
highest expression beyond our frontiers, perhaps about the Canary 
islands. Let us follow it from this side. 


TJie Berber Type. 

The Berber type is scattered throughout the whole of the north 
of Africa, from the Gulf of Tripoli to the ocean, from the southern 
coniines of the Sahara to the Mediterranean, and is there repre- 
sented by the Tawdreks, the Kabyles, the Berbers, the M'zabitcs, 
and the Shulus. It extended at one time as far as the Canaries, 
under the name of Guancha, There is every reason to believe 
that it intrenched upon Southern Europe, and that the oldest stock 
of the Iberian peninsula, the basin of the Garonne, and the islands 
of the Mediterranean is Berber. The statme of this type is 

He is well-proportioned, but less shrivelled, 
lore muscular, and less shapely than the Arab. His skin is fair 


ibove the average. 


childhood 


His 


h nir is black and straight, and tolerably abundant. His eyes 
are dark brown. He is dolichocephalic (74:'4°), leptorrhinian, 
though not excessively so (44'3), and moderately orthognathous 
(81 '8). His face is less long, and its oval outline less regular 
tb fl-n that of the Arab. His forehead is straight, and has at 
its base a transverse depression. The superciliary ridges are 
moderately developed. The nose, deeply sunk in at the root, is 
frequently bruscpue without being aquiline, sometimes oblique 
in front and turned up at the base, so as to allow the nostrils 


plainly 


The ears axe set out from the head. His 


loral characters are a strong feeling of equality, of benevolence 
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own 


of activity, love of work, economy, fondness for his home. He 
is a Mussixlman by accident. 

The Moors are the residt of complex crossing between the 
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•Border tyrie 


Berber and every sort of ethnic element in which the Arab 
predominates. One of their characters is a tendency to obesity. 


The Semitic Type. 

k 

The Semitic type is one of the mo.st wide-spread, by a process 
of infiltration as it were. The ancient Assyrians, Syrians, Phoeni- 











Chap. x.J 


ARABIAN TYPE. 


463 


cians, and Carthaginians, and the modern Arabs and Jews are 
ranged under it. The language is polysyllabic, with a power 
of inflection without relation either as to vocabulary or grammar 
with the Aryan languages, its principal ethnic connection being 
that of form. Eawlinson, in the following terms, describes the 
type represented on the Assyrian monuments : “ The forehead 
straight hut not high, the full brow, the eye large and almond- 
shaped, the aquiline nose, a little coarse at the end and unduly 
depressed, the strong firm mouth with lips somewhat over thick, 
the well-formed chin, the abundant hair and ample beard, both 
coloured and black, all these recall the chief peculiarities of the 
Jew, more especially as he appears in southern countries.” The 
moral traits of the Semite are equally characteristic — a marvellous 
activity, as exemplified on the sea by the Phceuicians, and on 


land by the Israelites ; the love of gain, which engenders the 
commercial spirit j a disturbed nomadic life, among the Hebrews, 
from the taking of Jericho to the destruction of Jerusalem, and 
which is atm kept up, though modified by the necessities of social 
life, egotism of sect, attachment to old institutions, the want of a 
God peculiarly and nationally their own, of which this proverb 
is the echo — Out ‘of the Chiu’ch, no salvation — Hors VEglise, 
point de salut. 


The Arabian Type. 


The Arabian type will serve as an example of the modern 
Semite. The Arabs made their appearance in the night of time, 
under the name of Ariba, and more especially of Adites. The 
Koran mentions their Cyclopean buildings in Arabia. Later on, 
they form two great families, Jectanides in the Yemen, and the 
Ismaelites in the north of the, peninsula. In 622 of the Hegira 
of Mahomet their nationality is planned out, they commence a 
movement, and either by conquest, or infiltration from time to 
time, they at last spread over the greater part of Africa, and half, 
at least, of Asia. They are now to be met with, in greater or less 
number, from Egypt to Morocco, especially in Algeria, where they 



464 


AEABIAN TYPE. 


[Chap, x; 


are diminisMng, from Abyssinia to the Eellatah country, from the 
Gulf of Aden to Kaffraria, even beyond Lake Tanganyka, where 
they were before Livingstone j from the Mediterranean and the 
Led S ea to the Eolor Mountains on the one side, to the mouths of 
the Ganges and Cambodia on the other. With the exception of 
Malaisia and Madagascar, they have always kept to countries 
l:)oi'dering on the tropics. Even in Spain they have left traces of 
their lineage. In the south-east of France some vestiges of them 
are described under the name of Saracens. The Arabian type is 
one of the finest in the world, says Larrey, The skull, seen from 
above, describes a perfectly regular oval. The face, which is long 
and thin, forms another oval, with a no less regular outline. The 
complexion continues perfectly fair as long as it is not exposed to 
the action of the air, but becomes bronzed very quickly. The hair 
and beard are glossy and jet black, the limits of their implantation 
being very defined. The eyes are black. The palpebral apertures 
almond-shaped, and fringed with long black eyelashes. The fore- 
head is not very high, the curved nose and receding chin, hoAvever, 
give to the profile rather a round than straight form. The super-- 
ciliary arches, as well as the glabella, are only slightly developed. 
The root of the nose is someAvhat sunlc in, so that the forehead and 
the bridge of the nose are almost in a direct line. The nose is 
aqinline, and the point is separated from the alee, and descends 
beloAV them, curving down like the eagle’s beak. The cheek-bones 
do not project, the mouth is small, the teeth are white and vertical, 
the ears are well shaped, rather small, and close to the head. The 
stature is slightly below the average in Arabia, and a little above it 
in Algeria. The Arab is shrivelled and nervous, his neck is Avell 
placed upon the shoulders. He is dolichocephalic (76 ‘3 on the 
living subject, Ti'O on the skull). Moderately leptorrhinian (45 ’S), 
and the orbital index mesosemic (88 '6). There exists however a 
type slightly differing from the preceding, and which we may term 
coarse. The skin is less smooth, the nose thicker, its extremity 
being in a round mass and somewhat depressed, as Eawlinson says. 
The general shape of the body is rather lumbering. Were not 
this the description of the ancient Assyrians we might suppose 
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that this was a cross-breed. One oi 
Arab is the tendency to corpulence. 


with 


Semite 


CJ J 

modified by an enervating and fatalist religion.* 

Our object not being to give a description of every type, but 

simply to give a few examples of each, we shall omit the Jewish 

type, which is well known, as well as the Etruscan and Albanian 

types, respecting which we have but Ettle information, and pass on 
raoidlv to another errout). 


CHAPTER XI. 

FINNISH AND LAPP TYPES — MONGOLIAN, E.SQUIMAU, AND SAMOTED 
TYPES — SIALAY AND POLYNESIAN TYPES — AMEEICAN AND PATA- 
GONIAN TYPES — ^EED-APRICAN TYPE. 

The Finnish Type. 

The Finnish type forms, as it were, the connecting link between 
the blonde types of Europe and the brachycephalic types of Asia. 
It extends from Lapland and the country of the Samoyedes, from 
the confines of Sweden and the Baltic to the river Yenissei, from 
the White Sea to the middle course of the Volga, as far as the 

4 

63rd degree of north latitude. It includes the Ostiaks of the Obi, 
the Tchuvatches, the Tcheremisses, the Morduins, the Votiaks, and 
Permians of Central Russia, and the Finlanders, Esthonians, and 
Livonians of the Baltic, The Fins have long hair, usually 
reddish or yellowish, of a flaxen or whitish hue, and more rarely 
chestnut. The Finlanders, the Tcheremisses, the Tchuvatches, the 
Ostiaks of the Obi, and especially the Votiaks, have red hair. 
The fiery red colour is not as frequent among other people as 
these last {Riihs). Their heard is moderately full, and is generally 

* For the parallel between the Arab and the Berber, see “ Anthropologio 
de F Algorie/* by General Faidhefbe and Dr. P. Topinard. Paris, 1874. 

2 H 
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red. The eyebrows are thick, the eyes sunlcen, of a blue, greenish 
gray, or chestnut shade. The palpebral aperture is narrow. Their 
complexion is fair and usually covered with freckles. The nose is 
straight, the nostrils small. The cheek-bones are prominent,, 
owing to the thinness of the face, the lips small. The teeth 
rapidly wear away ; the chin is round, the ears are high, broad, 
and flat. In eight individuals measured by Dr. Becldoe the 


cephalic 


iology 


skulls 


only been studied on a few specimens. Tive 
measured by M. Broca, had an average index of 83-7; and those of 
four Esthonians an index of 80-4. Their mesorrhinia and their sub- 
nasal prognathism approximate them to the yellow races. It woidd 
be interesting to know if their orbital index is megasemie as in these. 
The stature of the Fins is below the average,* and consequently 
higher than that of the Lapps. Their neck is small, the chest narrow 


3 arms 
trunk. 


simple 


spiteful disposition. They are a hunting and fishing people. 
They have a national poem, the Kalevala, fragments of which have 
been transmitted orally from generation to generation. Their name 
appeared in history about the first century before and the second 
after our era {Pliny, Jomandhs). 

The Finnish type is clearly separated from aU the surrounding 
types, and without being European, it is more nearly allied to it 
than to the Mongolian type. It is this which partly gives to the 
Russians of the north their physical characters. When we see in 
the blonde type fiery-red colomed hair, with freckles, we 
attribute them to this fact. It would not be surprising if we were 
so to regard similar cases of this kind observed both in England and 
France. Moreover, there has hitherto been no proof that the 
Finnish type really existed in Western Europe, but it is probable 
that a certain number of Fins were among the invaders who laid it- 
waste. Neither in the description of Attda by Priscus nor in that 

’* Six hundred and eighty-two Pin soldiers, however, measored by Bons- 
dorff, had an average stature of 1*714 miitre (?). 
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of the Huns can, tlieLr type he recognised ; and yet bands of Tins, 
■without a doubt, accompanied that 'warrior.* 

Among the Fins, nevertheless, exceptional cliaracters are to 
he found — as low stature, black hair and eyes, flat nose, high 
cheek-bones, &c., which must be attributed to crossing with the 
Lapps, and more frequently with the Mongolians. /The Morduins 
in particular, the least pure of the tribes mentioned, have a con- 
siderable mixture of Mongolian blood in them. The Voguls, who 
speak a Finnish language, have the same ; Pallas says they 
resemble the Kalmuks. 


The Hungarians, or Magyars, are changed in another sense by 


their mixture with Turks, Ediazars, Bulgarians, and Eoumanians. 
Historians make them to be descended from the Ostiaks, or rather 
to have come from a country beyond the Ural mountains, called 
Ugria. Linguists speak of them as having a Finnish language, and 
ethnologists take note of certain of their ethnic traits, which 
recall theh tent life and their skill in the saddle. At the present 
day, among the upper classes, they form one of the most beautiful 
types in Europe. Of a stature below the average, they have 
regular features, a coarse {dpre) or fair complexion, black hair and 


fuU 


The slight obliquity of the eyes, and 
some of them, remind one. not of the 


Finnish type, but of a Mongolian influence. The ancient Hung, 
type is only met with among the lower classes. 


Hiong 


With this Finnish question is connected that of certain mysterious 
tribes of ancient Asia. To the west of the Hiong-nu,t whose 
incessant incursions, from the second century before our era to 
the second century afterwards, compelled the Chinese to build the 


Wall, there existed, says Matuanlin 
jr tall neonle. 'with ereen eves and r 


under 


* See “Des Tribns Mongoles,” by Pallas, in “ M4m, du Museum d’Hisfcoire 
Naturelle,” vol. xvii. ; and " Voyages dans I’Bmpire de Enssie,” by tbe same 
author ; translated into French, by G. de la Peyronie, Paris, 1788-95. 

t Hiong-nu, Hiong-nou, Hiung-nu, Hioung-non, or Heung.noo. M. Maury 
also writes Chiong-nou. 


3 H 2 
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Ou-.sioun. Another people, the Ting-ling, with green eyes and 
red hair, ia mentioned at the same epoch, as existing beyond the 


mountains 


A third inha- 


bited — from 648 to 874 — the north of the Chinese Empire, near the 
Obi or the Irtish, namely, the Kiekars, the issue of the Kiang- 
kuans, or Kakas of Klaproth. They were tall, and also had red 
hair, fair complexion, and green eyes; “black hair was looked upon 


as a prodigy.” Lastly, contemporaneously with Matuanlin, that is 
to say about>the twelfth century, barbarous tribes presenting these 
characters occupied the same regions. He considered them to be 


the descendants of the Kiang-kuans. 


The existence, formerly, in the centre and in the north of Asia 
of a race with green eyes and red hair is therefore established. 
But whence did it come 1 That all the populations of the region 
at the present time have black hair and eyes, and that the 
Saanoyedes, to whom one would imagine they might belong, are 
in this category, and are of short stature, with a smoky-yeUow 
complexion, is a fact well worthy of our attention. 

Desmoulins professed to have found it in the Baskirs, many of 
whom have red hair ; in the Kirghis ; in the Yakoutas ; in a word, 
in the whole Turkish race. But red hair and green eyes are 
altogether exceptional in these different groups, which are dis- 
tinguished, on the contrary, by their black hair and eyes.* 

Another solution to the question presents itself. The funda- 
mental traits indicated, with the exception of the stature, are those 
of the great majority of the Bins. Green eyes are less common, it 
is true, among these than blue eyes, but we may consider that a 
change has taken place in them by crossing. Our own opinion 
is that the peoplSs of ancient Asia, with green eyes and red hah, 
ought to be looked upon as the progenitors of the Ostiaks, 
Tchuvatches, &c.t 

We have just spoken of the Turks ; it is necessary to say a few 


* See “Histoiro Naturelle ties Races Humaines,” by A. Desmoulins. 
Paris, 1826. 

t A translation of the aunale of the Hiong-nu was published last year iu 
the "Journal of the Anthrop, Institute,” with annotations from "Doolittle’s 
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words further respecting them. They have heen also designated 
hy the name of Turanians, under the supposition that Turan, 
whose struggles with Irdn are mentioned hy the Zend-Avesta, was 
occupied hy populations having this origin. Linguists make them 
enter into their T^tar branch of the Uralo-Altaio family, whoso 
other branches are the Samoyedan, the Finnish, the Mongolian, 
and the Tungusian. In the same branch they range the Yakuts, 
the Kirghis, divided into Bouroutea and Kaisaks, the Turcomans, 
the Uzbeks, the FTogays, the Osmanlis, or Turks proper, &c. 

The descent of the Turks has been fully established by Klap- 
roth. The name is derived from the Thu-kin, who inhabited the 
Altai about the sixth ceutury, not far from the famous tribe of the 
Ouigours, both beiug descendants of the Hiong-nu, at the time 
of their dispersion in 263 of our era. In 1034, one of their 
hands, the Ghazneoides, broke through into Western Turkestan. 
At the close of the eleventh century they were before Constanti- 
nople. An important group under the name of White Huns had 
made the conquest of India, and are the ancestors of the present 
Jahts.* The Yakuts, now between the Yenessei and the Ohi, were 
then more to the south, and were separated from the principal 
mass at the time of the dismemberment of the empire of Gengis- 
Khan. The Kirghis and the Uzbeks are looked upon as the more 
or less changed remnants of the Ouigoiirs, whose language the 
Bomoutes still speak. The actual existence of a particular group 
designated by the name of Turks, and in subjection to that portion 
of the Mongolian race to which has been given that of Turanians, 
is therefore certain. But are there any remains of them, and what 
is their type 1 The Tchuvatches of whom we thought, speak a 
TatSr language, hut as regards physique they’ are Fins. The 
Yakuts are absolutely Tungooses ; the Turcomans, the Uzbeks, and 

Vocabulary and Handbook.” The tall people to the west of the Hiong-non 
bear the name of Woo-sun, and have the same complexion as the Tiug- 
ling. We find there, also, the Keen-kwan, whose ancestors, in the year 
200 B.c., were the Hakkas. 

* The White Huns, or Ephthalites of M. Vivien, of St. Martin, must aot 
be confounded with the Huns of Attila, who are true Moogoliaus. 
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the Kirghis are also Mongolians in various degrees. The Osmanlis 
have so crossed with the Circassians and the G-reeks that they have 
become Europeans. The TdtHrs of Kashan and of the Crimea are 
intermediate as regards their physiognomy. To sum up : a primi- 


intermecuate as regards tneir physiognomy. To sum up : a primi- 
tive Turk must have existed, but it is impossible to determine at 
what period. It is probable that it approximated to the Mongolian 
type. 

The Lapp Type. 

The Lapp type is well known, but its parentage is not so. It is 
confined to the parts of Norway, Sweden, and Russia which 
border upon the North Cape, and formerly went down more to the 
south, from whence it has been expelled by the Tins. Linnseus 
describes it in these terms : Lappones corpore pavvo / capillis 
nigris, hrevihus, rectis j occulorum iriclihus nigrescentihus ; and thus 
speaks of the Fins as compared with them ; Fennonas corpore 
toroso; capillis flams, prolisms ; occidorum iridibus fuscis. The 
Lapps are very short of stature, and iU-looking. The head is 
thick, the chest broad, the figure slim, the legs short and slender. 
The forehead is broad and low, as well as the face. They have 
large brown hollow eyes ; the nose is short and flat, and very wide 
at the root. The hair is hard, short, and of black colour, and they 
have but little beard. The complexion is pale, according to some, 
yellowish-brown according to others. The cheek-bones are urntnl. 


yellowish-brown according to others. The cheek-bones are promi- 
nent, the chin pointed. The eyelids are obligvie, according to 
M. Yanderkindere. Their cephalic index is 85, the. highest 
average brachycephaly yet observed. They are less mesorrhinian 


and less prognathous than the Fins. Their cliaractera m^ s^ 

V I f .o' ... ^ i 


'.u '■ 


and 


races. 




mesosemic 


% / ^ 

is not that of the yellow races. Reduced in number to 9000 
(Gtiillard), they have continued the only nomadic European race. 
The reindeer occupies the whole of their time and attention.* We 


* See “Lapons,” by L<;on Gnillard and Bertillon, in "Enoyol. des Sciences 
M4d., 2nd series, vol. i. ; " Paralltle des Lapons et des Esquimaux,” by 
H- Gueraulfc, in ”M4in. Soo. Anthrop.,” vol. i, ; “On the Laplanders,” by 
E. Campbell, in " Trans. See. Etbuol.," 1866 ; &o. 
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might here he tempted to describe the Samoyed type, hut as it is 
clearly Mongolian, we shall hold it in reserve to speak of it in its 
proper place. 

The, Mongolian Type. 


The Mongolian type corresponds to that of the yellow races in 
general. Its name is derived from a small tribe to the north of the 
desert of Gobi, near the Kara-kara mountains, so sadly celebrated 
by Gengis-Khan at the commencement of the thirteenth century. 
It has not been shown that the traits of this horde, now designated 
by the name of Mongol-Kalkas, best exhibit those of the Asiatic 
races scattered to the east of the Obi, the Caspian Sea, and the Bay 
of Bengal j but custom, whether rightly or wrongly, has adopted 
the name. , The general characters of the type are the following : 
The skin is of a pale yellowish colour, more or less tawny, not 
mixed either with red or brown. The hair is straight, stiff, some- 
what long and black, its transverse section being more or less 
round and large. The beard is scanty* as well as the whiskers, and 
the hair on the upper lip consists of two delicate pencils, which are 
sometimes long. The body is more or less bare. The head is 
thick, sometimes high, sometimes short, its cranial capacity being 
between that of the negro and that of the European. Its summit 
is sometimes fiat, sometimes raised into a crest antero-posteriorly, 
corresponding to the sagittal suture. The superciliary arches and 
the glabella are very slightly marked, the interval between the 
orbits is considerable. The face on the whole is flat, as if crushed 
in everywhere, and broader about the situation of the cheek-bones, 
the external and anterior borders of which look upwards and out- 
wafids. We shah, not reiterate the description of the Mongolian 


skull, as given by Prichard, nor that of Blumenbach, 


respecting the 


prominence of the zygomatic arches, and shah confine oui'selves to 


stating that the characters designated some years ago by the name 


of Mongoloid, upon which a doctrine now settled was based, are 


only met with exceptionally. The parietal angle in particular is 


one half less in Mongols than in Hew Caledonians. (See 

pages 246, 247.) 
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following 


widening 


between the orbits, mesorrhinia, obliteration of the inferior border 
of the anterior nasal aperture, its folding over into two lips ; by 
this mark alone we wore able to recognise the upper jaw of a Chinese 
skull. In the living subject, the nose is broad and flat {ppaU)^ 
concave, round at the back, and very similar to that of the negro 
in the disposition of the nostrils and the slight consistence of the 
cartilages of the base ; but it is small and generally delicate, while 

Another series of characters is derived 
from the eyes. The axis of the eyelids is directed obliquely up- 
wards and outwards. 

fold, at the external, a sort of transverse duplication of the upper 

eyelid, which slightly covers the eye, and appears to be due to the 

« 

small size of the palpebral aperture ; the eyes with their black 
hides thus appear smaller. The orbits give indication of this ; in 
other types their great axes are united at an obtuse angle, open 


that of the negro is thick. 


At the internal angle is a vertical falciform 


below. 


Mongols 


rather the axes are perfectly horizontal (see page 355). 


M. 


Broca has demonstrated quite unexpectedly that one of 
the least variable attributes, not only of the most typical Mon- 
golian races, but also of all those, with the exception of the 
Esquimaux, that we usually associate with them, is megasemia of the 
orbital index, and in the Chinese it is 93-8 (see page 259). 

The yellow races are generally very prognathous (7 6 to 68 degrees). 
The Esquimaux, the Chinese, and the Malays are more than this, 
and approximate to the negro type. 

Western tribes, and undoubtedly also th( 


True Mongols and other 

Luch less 

so. Their stature is below the average, theh neck is short, their 
limbs are short and thick, and they have a tendency to corpulence. 
The ability to bring the toes together in such a way as to take hold 
of objects is somewhat common among them. 

Of the three fundamental types, the European, the Hegro, and 
the Mongohan, the last exhibits the least homogeneity as regards 
details. Asia, of all parts of tlie world, must have been the most 


convulsed 


Its prehistoric 
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revolution.s previously to its having any geographical communication 

I 

with Europe must have been very numerous. The hordes which 
have come forth from it, as from a crater, have all been nomads 
and warlike. We find numerous evidences at the pre.sBnt time 
of these convulsions : foreign races absolutely dissimilar as to type 

types. Instead of 
the flat nose, looked upon as characteristic of the yellow raees, is 

frequently seen a prominent nose, of firm construction and arched. 
The oblique and small eye is found replaced by a horijjontal eye 
like our own, the almost invisible snperciliary* arches by prominent 
ones, the scant and paltry pencil of hair on the upper lip, by a thick 
bushy moustache. There is frequently no prognathism at aU, the 
face becoming almost receding, while the head of the Kalmuck of 
the Altai, or the Mongol of Gobi, is a combination of the two 
characters of which we have been speaking with an external 
bracbycepbaly, and a no less remarkable shortness of all the vertical 
diameters of the cranium as well as of the face. The head of tlie 
Esquimaux, with the same characters, is the most dolichocephalic 

•is 

in the world, and has the greatest yertical diameters of the cranium 
as well as of the face. These are two sub-types which are con- 
tradictory in some respects. In describing the foregoing under the 
name of Mongolian we had the former rather in mind — brachy- 
cephaly j we lay more stress now on the latter — dolichocephaly. 
Prichard, moreover, con.sidered the face of the Esquimau as the 
beat expression of the type of the yellow races. 


enclosed in the midst of surrounding average 


TJic Esquimaic Type, 

The E.squimau type is found in its highest expression in Green- 
land. Dolichocephaly and extreme height of the skull become less 
as we approach Behring’s Straits. The Aleutians and Kohishes 
would form the passage between it and the Samoyed or Mongolian 
type. The Esquimaux have received this name from the Mohicans 
{Seeman), and caU themselves Twnmt, About the twelfth century 
they may have reached the Potomac and the Delaware; at the 
fourteenth they penetrated into Greenland. Previously we find 
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them in Asia. They are now rapidly decreasing in numbers {Hall, 
Hayes). 

They are of low stature, fat, .squat, ivitli wide shoulders and 
large heads, large limbs, but with small well-made feet and hands. 
The face is flat, and even hollowed out about the region of the 
nose ; the cheeks are fuU, the cheek-bones extremely prominent ; 
the nose is broad, small, and projecting but little ; the palpebral 
aperture small, the eyes black and sunken; the mouth small, 
round, with a large under lip. The teeth are regular, and are worn 
down to the gums at ' an early age, o-udng to the custom of employ- 



ing them in preparing skins. The hair is jet black, long, hard, and 
scanty, and on a transverse .section is more round than elliptical. 
The beard is almost absent. '‘On the U 2 :)per lip of one,” says 
Hayes, “ some coarse black hairs were growing like the whiskers of 
a cat, and also on the chin." The complexion is light, or dark- 
gray, showing the redness of the capillary vessels beneath. The 
skull of the Esquimau, which is a pure dolichocephalic, gives an 
index of 71 ‘4 {Broca), 71 '8 {Virehoio), 71-3 {Bessels). It forms a 
long parallelogram, the sides of which fall down vertically, and in 
some skulls the sagittal crest is so marked that they seem, physio- 
logically, scaifliocephalic. They are the most lei>torrhinian knonm 
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(42 '2). Their prognathism (71 ‘4) corresponds to the average 
degree observed in all the yellow races. The direction of the 
occipital plane very nearly approaches that of the Chinese. The 
bones of the nose proper are the narrowest known, the orbits are 
round, the maxiUary bones are so enormous, and the molar bones 
so large and thick, that, out of a number of skulls, we are able to 
identify the Esquimau skull without hesitation,* 

The nomad character of the Esquimaux in summer allies them to 
the Lapps and Samoyedes, from which they are separated by their 
making use of dogs for sledging. 


TVifi Sanioyed Type. 


The Samoyed type is scattered from the Mezen, an affluent of 
the White Sea, the river Khatanga in Siberia, and from the 
Arctic Cfcaan to the vicinity of the Altai and Lake Baikal. The 
Khasovo in the north, and the Soiony in the south, are its 
principal groups in Asia. Between them there are a number of 
Finnish or Mongolian tribeSi The Samoyedes make their appear- 
ance in liistory in 1096. The following description specially 
apjdiea to those of the north-west, who are the best known: 
Their stature is below the average, if not diminutive, but greater 
than that of the Lapps. They are fat, squat, with short legs, the 
knees turning out ; the feet are small. Their hair is long, harsh, 
jet black and glossy. They have very little heard. Their com- 
plexion is of a smoky-yellow tint. The face is wide and flat ; 
the cheek-bones are prominent. The nose is very depressed, and 
on a level with the cheeks j it is broad and flat at the root ; the 
nostrils are wide and gaping. They have black eyes, long, narrow, 
and slightly oblique palpebral apertures, large mouths, the bps 
being small and turned up {petrQuss^es),\ 


* Bee “ On the Eequiinaiuc,” by King, first memoir in the “ Journal of the 
Ethnological Society," London, vol. i., 1848 5 " On the Esquimaux,” by 
Sutherland, in "Journal of the Anthropological Society,” London, vol. iii., 

1865 ; &o. 

fSee Latham’s drawing of the Samoyed in his general treatise on 

Ethnography. 
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■A drawing of the skull of a Samoyed has heon given hy 
Blumenbach, and the description of one by Mr. Busk. The bones 
are narrow in the former; the latter is brachyeephalic (86 ’3)* 
and platyrrhinian : the inferior border of the malar bones and 
zygomatic arches turns outwards, there is a slight crest at the 
vault of the cranium, the orbital axes are almost horizontal, the 
vertical diameter of the cranium is short and that of the face Ions. 

o 

It evidently follows from this that the Samoyed sub-type assimb 
lates the general Mongolian type proper, and that it comes very 
near to the Esquimau sub-type. In its norma verticalis it recalls 
the Lapp tribe. From want of space we must pass over the 
Trmgusian type, to which the Mantshii belongs, and which differs 
in some respects from the Mongolian sub-type p>roper ; the various 
types in J apan, with which the Corean is allied ; the Kamtehadale, 
but imperfectly known; the Thibetan, to which the Chinese, 
the Birmese, and the Annamites are allied, and whioh* establish 
the transition between the Mongol and the Malay. The Aiinos 
of Japan, the MiAu Tsz and the Lolos of the province of Yunnan, 
in our opinion belong to the European group. 


Tlie Malay Type. 

The Malay type embraces the whole of the territory called 
nlaisia. 

According to M. Maury, the cradle of the Malays was the 
mountains of Thibet, whence they passed by the rivers of Indo- 
China. Others make them come from Borneo. Mention of them 
is made for the first time in 1160, from which it appears that 


country 


founders 


of Singapore in the peninsula of Malacca. 
Their skm is light brown, sometimes copper coloured. The hair 
is straight or wavy, standing on end when cut about two inches 
from the head, long, abundant, and jet black. They have very 


territoryj 'bat they may belong to other 


* Many dolichocephalfc skulls have been collected in the Samoyed 

If the Esquimaux, so doli- 
chocephalic, have occupied, as it is said, the southern oonhnes of Siberia, 
they must necessarily have left a train of dolichooephales behind them. 
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little beard. The nose is short, wide, and flat, thin at the 
extremity, the nostrils being dilated. They are niesorrhinians 
(51-47), and have an arrangement of the lower border of the nasal 
aperture and of the vomer which is almost characteristic. The 
cheek-bones are wide and prominent, and the face is almost as 
broad as it is long (Van Leent). The profile is straight, the 
interval between the orbits wide and flattened, the superciliary 
•arches united, and almost imperceptible. 

The forehead, says Pickering, is depressed and receding in the 
Mongols, high and well formed in the Malay. The occiput, on the 
contrary, is fiat, vertical, and does not pa.S3 beyond the line of the 
neck. The mouth is large, the lips are thick, and their prognathism 
is the greatest that has been met with in the yellow races (69-5). 
The teeth are of a hluish-hlaek colour, and corroded from chewiug 
hotel, of which they make constant use. They are hrachycephalio. 
In twenty-nine Javanese examined hy M. Broca, the mean index 
was 81-6. Lastly, they are very short of stature, slim, and 
moderately muscular. 

M. Van Leent speaks of two sorts of Malays, some similar to 
the yellow races we have described, others being a mixture of 
Caucasian features. The Battaks of Sumatra, from whom this 
sub-race is named, the Macassars and Bugis of Celebes, the Dyaks 
of Borneo, &c., are among the latter. The Battaks are better 
built, more muscular, and taller than the Malays previously spoken 
■of. Their skin is of a' lighter hrowm, the hair fine and black, some- 
times chestnut, the beard moderately thick, the nose straight, 
rather thin, less flat. The cheek-bones are less prominent, the face 
long, the mouth somewhat small, the lips less thick, the occiput 
round. It would be interesting to luiow whether this particular 
■type corresponded with those dolichocephalic skidls whicli we find 
labelled in our collections under the same name as the Malays 
before spoken of. It would also be desirable to find out whether 
it is not derived from India.* 

* See “ The Malay Archipelago,” by A. E. Wallace, 2 vole., London, 1859 ; 

G4ographie Medioale des Possessions Neerlandaisea des Indes Orientalos,” 
foy Tan Leent, in “ Arch. M5d. Nav.,” Paris, 18-47, &c. 
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Polynesian Type. 

The Polynesian type approaches the Malay, and must he sepa- 
rated from the Micronesian type. It extends from the Tonga. 
Islands and New Zealand to Easter Island in the Pacific. The 
Kanaka or Polynesian race originated, according to M. de Quatre- 
fages, in the island of Booroo, situated to the west of Ceram, one 
of the Moluccas. Its first station was the Tonga and Samoan 
Archipelago, whence it was 
the beginning of the fifth century in the Marquesas Islands — in 
1100 at Tahiti, in 1200 at Earotonga, in 1500 in New Zealand, 
and in 1700 in the Chatham Islands. Its first known migrations 
took place therefore into Malaisia a thousand years before any 
mention is made there of the Malays. The two races are looked 
rrpon as one by linguists, who speak of them as the Malayo- 
Polynesians. Moreover there is much reason for believing that the 
South Americans have some relation to the Polynesians. 

The Polynesian should be studied in the Eastern Islands, where 
he is more detached from the Melanesian element. He is mesati- 
cephalic. The norma verticalis of the skull exhibits an oval, 
swelling out on a level with the parietal bosses. The vault is 
generally occupied by a crest, the two sides of which incline like 
the roof of a house, or are hollowed out in wide channels, after 
which come the parietal protuberances j this latter arrangement is 
termed keel-shaped {en carhne). His megasemic orbits place him 
in the same group as the Chinese, the Malays, and Americans. The 
Kanakas of the Owhyhee Islands have the highest orbital index that 
M. Broca has observed (95 ’4). He is mesorrhinian (49 ‘S). His 
sub-nasal prognathism of 68 degrees in New Zealand, 70‘9 in the 
Marquesas Islands, and 75 at Tahiti, is evidence of the influence 
of the yellow and black populations with which he has been mingled. 
But as these crosses would only increase his prognathism, and as we 
cannot find any neighbouring race which could cause it to diminish, 
we must come to the conclusion that the principle of this diminution 
is to be found within himself. The primitive Polynesian, therefore. 


dispersed. It made its appearance at 
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was not prognathous ; at least the accepted minimum index of 75 
places him on the confines of the White type. 

The nose of the Polynesian, called by some travellers short, and 
by others projecting, is sometimes straight, sometimes aquiline, and 
more nearly approaches the American than the Mongolian type ; it 
is wide only at the nostrils. The malar bones are large, not very 
wide, and the face is oval, not coming within the category of those 
decidedly flat. The superciliary arches project but little, and the 
falling in of the root of the nose is not very deep, which clearly 
distinguishes him from the Melanesian type. The eyes are black, 
large, and well formed, more or less full, and not oblique. The 
complexion is very variable. According to some it is of mahogany 
colour, of others of a dull copper colour. M. Bourgarel says it is of 
a yejlowish-olive hue, lighter sometimes than that of the Malays, 
especially at Tahiti. Jacquinot says it is generally tawny-yellow, 
mixed with more or less dark histre. The hair is black, thick, and 
harsh occasionally, hecoming beautifully curly by crossing with the 

The beard of the Polynesian is scant. He is of tall 

.• y • • •• • . 

bu®,- lli^t, but with some tendency to obesity. 



stature, 



The American Type. 

The American type i.s that which was most commonly met with 


both 


Esquimaux 


We shall describe it 


according to the best authors, especially Morton. The average 
colour of the skin is olive-hrown, variously mixed with white and 


red, and 


{Nott) 


The 


hair is long, glossy, black, and stiff like horsehair. The eyebrows 
and eyelashes are thick, but the hair in the beard, the moustaches, 
and on the surface of the body is scant. The eyes are small and 
sunken, and the eyelids exMhit all the varieties observed in Asia, 
being sometimes contracted and oblique, at others horizontal as tvith 


us. 


superciliary 


than in the 


Mongolian type. The nose, sometimes Asiatic, is more frequently 
large, prominent, bridged, and even aquiline {Gatlin). The nostrils 
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are dilated. The cheek-hones are prominent, the face is round or 
triangular, the jaws are heavy and slightly prognathous (N'ott). 
The mouth is large, and the teeth are vertical, strong, and hut little 
liable to caries. If we are to rely on the method of cubic measure- 
ment, followed by Morton, the American skull is one of the least 
capacious of the whole human race. It is more frecj;uently dolicho- 
cephalic than brachyceplialic, judging from the collection at 
Philadelphia. That at the Museum, on the contrary, is mesati- 
cephalic, being caused by the mixture of brachycephaly and 
dohchocephaly in equal proportions. The Mexicans have an index 
of 78-1, the Peruvians of 78-7 {Broca). Dohchocephaly is more 
extensive in the north, according to Morton, among the tribes that 
originally inhabited the east of the AUeghanies, and brachycephaly 
among those to the west of the Mississippi. The same thing 
occurs on the coasts of South America. The Peruvian skulls are 
di.stinguished by their quadrangular form. 

A common characteristic of the Mexican populations is flattening 
of the posterior part of the skull which is vertical. The vertex is 
often pyramidal, especially when looked at from behind. The 
forehead is moderately broad, but low and receding, irpon which, 
Humboldt laid some stress. The orbits are quachangular and 
megasemic, which is an important fact. The skeleton of the nose 
is luesorrhinian. Their stature is generally very much above the 
average of Americans, although there are some tribes in South 
America, as the Patagonians of the south, and the Assiniboins in 
the north, who are very tall, and others, as the Peruvians and 
some tribes in the island of Yancouver, that are rather short, 
proving the existence of divers elements in the American type. * 

To sum up ; the American in his ensemble approximates to the 


type of the Yellow races in many important particulars. Thus : 


his face and nose are sometimes flat, the colour of his skin, the 
nature of his hair, the colour of his eye.s, the slight development 


♦See" Crania Americana,” by Morton, Philadelphia, 1839; “Types of 
Mankind,” Nott and Gliddon, Philadelphia, 1864 ; “ L’Homme Americain,” 
by A. d’Orbigny, 2 vols., Paris, 1859 j article “ Americain,” by E. Dally, 
iti “ Encyol. des Sciences Medio,,” voL iii., 1865; &o. 
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and harsliness of lus pilous system, his small eyes with narrow 
palpebral apertures, his orbital megasemia, &c. Flattening of the 
occiput is met with also in some races of Asia. But he also ex 
hibits marked differences, such as his projecting, convex, and com- 
paratively narrow nose, his very tall stature, the small capacity 
of his cerebral cavity, and his slight prognathism. These are 
characteristics of races which have crossed, one of the elements 
being clearly Asiatic, and the other altogether special — dolicho- 
cephaly, the European nose, &c. The above description applies 
rather to North Americans. Nevertheless the Toltec sub-type, to 
which Morton refers the natives of Mexico, Pern, and New 
Granada, differs but little from them. The difficulty of American 
craniology arises from the fact of the existence of such extensive 
cranial deformations. By basing it upon them, and setting aside 
some rare deformations, we might however, we think, take out 
from the mass of Americans two ancient peoples who practised 
deformation of the head — the one in the method employed by the 
Nahuas, the other in that hy the Aymaras. (See p. 183.) The 
Tehuelche or Patagonian type should also he set aside, and then 
we might take account of those singular differences of complexion, 
pale in the Botocudas and in the Guarani race, almost black in the 
ancient Californians and the Charruas of Uruguay, which are now 
extinct. 

“ The Californians,” says La P(5ronse, “ have a similar com- 
plexion to that of the negro whose hair is not woolly. Judging 
simply by tbeir colour, one would imagine oneself amongst 
negroes in a plantation in the island of St. Domingo.” “Their 
hair,” says EoUin, “ is long and very tough. Their forehead is 
low, the eyebrows are thick and black, the eyes black and sunken, 
the nose is short, and depressed at the root ; the mouth large, the 
malar bones are prominent, the lips thick, and the teeth beautiful." 
“The Charruas,” says Prichard, “belong hy their colour to the 
Black races, or those which are nearly black, with scarcely any 
mixture of red tinge in them. They are upright, well-proportioned, 
and active j they are of middle stature, and about an inch taUer on 
the average than the Spaniards. They have a straight head and 

2 I 
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open foiekead, regular features, although the nose appears narrow 
and as though sunken between the eyes j the eyebrows are scant, 
'they have no heard, and very little hair on other parts of the body; 
The hah' of the head is thick, very long, glossy, and always black. 
Their hands and feet are smaller than those of Europeans, and the 
neck of the women is less full than that of the Indian." The 
characteristics of these two races therefore partake more of the 
American Mongol element than of the one having projecting 
features, which we are about to describe. 


Tlio Patagonian Type. 


The Patagonian type, or rather a certain ancient Patagonian type, 
requires that we should speak of it by itself. The whole popula- 

conlined to one extremity of the continent, where it is 
shut up among mountains, there is greater probability of its being 
the remains of some primitive race. The Patagonians, or Tehuelches, 
are exactly in these conditions. Their characters, as obtained 
from a study of living subjects, are the following : They are very 
tall, tlie limbs and the trunk being in proportion ; the head is large, 
the face a long oval, the complexion olive brown, or a tone that 
Fitzroy compares to old mahogany ; the nose is short, broad, and 
flat ; the forehead bulging {homhe) and prominent, the superciliary 
arches are moderately pronounced, the chin projecting, the beard 
and moustaches scanty. Up to this point there is hut little 
difference between it and the average American type, but it 
specially belongs to the present race of Patagonians. Five skulls 
procured from the ancient eneamp)ments, or prehistoric paraderos 
of Patagonia, and brought to the Museum of the Laboratory of 


Anthropolo 


the Ecole des Hautes Etudes, by 


M. Moreno, present an appearance totally distinct from aU the 

le collection. At first sight one would 


skuUs 


skulls 


The narrowness of the 


forehead, its height, its bulging at the level of the frontal bosses, the 


cranium 


form of an iuelined plane, and then curved round; the height 


,1 
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of the vertical diameter or acrocephaly, the vertical dhectiou 
downwards of the sides, the elongation of the face, the projection 
forwards of the malar bones, the degree of prognathism, the narrow- 
ness of the interval between the orbits, the harmony of form 
between the cranium and the face — all this is Esquimau. The 
teeth themselves are worn down horizontally as in this race. But 
it is wanting in many of their characters. Their malar bones, 
looked at in profile, project forwards, and fall straight, as in the 
Esquimau (compare Eigs. 46 and 47) ; but looked at in front they 
do not project outwards, and are not unusually large ; whence the 



Pio. 47,— Patagonian type : Skull from tlie paradoros, from the collection of M. Moreno 
(Museum of the Laboratory of Anthropology of the Ecole dea Hautea Etudes), 

oval shape of the face, described by Lieutenant Musters as that of 
the present Patagonian race, while the Esquimau has a full face 
and has very wide cheek-bones, and the American, barring his 
prominent nose, generally has it both broad and flat. The cephalic 
index of those five skulls is 72-02, that is to say they are the most 
decidedly dolichocephalic in the world, after those- of the Esqui- 
maux, and their prognathism is 69-4, or less than the American, 
and as much or more than the Esquimaux. To make uj) for this, they 
are mesorrhinian, very nearly approacliing to platyrrhinian, while 
the Esquimaux are the most leptorrliiuian on the face of the fdol^e. 

2 T 2 
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There is no unity of type, it is true, among the skulls from the 
paraderos •, there are hrachycephales to he found among them, 
some -with deformations, and some without, showing that at that 
epoch the races of Patagonia were already numerous. But the type 
that we select from them must have predominated, for the average 
of the twenty-seven normal skulls of M. Moreno are dolichocephalic, 
75 -9 2. However this may be, this unexpected approximation to 
the Esquimaux suggests some curious cpiestions for consideration. 
Are the Tehuelches the autochthonous dolichocephalic element, 
which, by its crossing with a race of Asia, has given origin to the 
present American type 1 May not the craniological singularity of 
the Esquimaux, who in certain respects resemble the Samoyedes 
and the Mongols proper, and in others are as distinct as it is 
possible to be, be explained in the same way 1 They would be 
another form of cross of the same Asiatic hr achy cephalic element 
with the same autochthonous American dolichocephalic element. * 


A Red Tijin. 

A Red type, it must be admitted, exists in the centre of Africa. 
The Americans are frequently designated by the title of Eed, not 
on account of the colour of their skin, but because they frequently 
paint the face in this way. It would be equally proper to call 
certain of the Polynesian Islanders red. In Africa also this tint 
is very common in the centre of the continent, from the Eed Sea 
to Senegal ; but it is separated in so decided a way in the midst of 

the surrounding black populations, that it is necessary to look upon 
it as a particular type. 


The Eed African type is associated with black and glossy hair, 
and unfortunately is found everywhere mixed, or in close contact, 
Ayith the negro populations. Here and there, however, it is suffi- 
ciently isolated, among the Foulbasfor example, for its independent 

character to be demonstrated. Let us consider first the colour of 
the skin. 


* See “ At Home with the Patagouians,” by G. C. Mustera, London, 1871 ; 
"Des Cimetieree et Paraderos de Patagonie," by F, P. Moreno, jun., in 
“ Revue d’Anthrop.,” vol. iii., 1874j &o. ’ ’ 
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Although it is stated that the red colour adopted by the ancient 
Egyptians in their representations of themselves on their monu- 
ments was merely arbitrary, it may be asked whether they had not 
some motive for this. A portion of the present race of BaiAbras 
of the valley of the ITile above the First Cataract are still of this 
colour, which they themselves compare to polished mahogany. In 
the plains of Sennaar, Caillaud has described the El Akmar, oi 
Eeds, as half-breeds, or of a pecuhar caste. A considerable number 
of Danakil negroes on the banks of the Eed Sea are of a red 
coppei-colom' {Rochet cV HericouH). The ancient inhabitants of the 
Straits of Bah-el-Mandeb are called Himyarites, which signifies red 
{Maury). Among the southern Tawareks, and the Tihboo Indians, 
they speak also of reds. The Eonga, Dor, Bongo, Kredj, and 
Nyam-Nyams of the western affluents of the Bahr-el-Ghazal have a 
more or less reddish complexion mixed with black. The ancient 
Egyptians moreover were not ignorant of the existence of red 
people in the centre of Africa. Eegroid people of a reddish 
colour are depicted on the monuments of Thebes of the 18th 
dynasty. At the present time negro tribes are spoken of on the 
banks of the Zambesi, and as far as the Congo, with this shade of 
colour. But the most important consideration is the fact that the 
Eoulba people are now flomishing in the Soudan. Known by the 
name of Peuls in Senegal, called Eoulahs by the Mandingoes, 
EeUani by the negroes of Howssa, Eellatahs by the Kanoii of 
Bomu, and Eoullau by the Arabs, they came from the east, accord- 
ing to Dr. Barth, at a very remote period. They do not however 

At that epoch 

they constituted the “ pale ” element, which was predominant in 
the Ghanata kingdom to the south-west of Timhuctoo. In 1500 
they were powerful in the west and south of the Sonray kingdom 
to the east of Timhuctoo ; in 1600 they appeared in Howssa ; in 
1700 in Begharmi. They are shepherds and nomads, and continue 
to spread and propagate Islamism, without forming ' distiuct 
nationalities. It was only in 1803 that Othman dan Fodie, one of 
their chiefs, on his return from a pilgrimage to Mecca, mrited them 


appear in history until about the tenth century 


into a community, and by force of arms imposed his authority 


over 
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the greater part of Soudan. In this vast territory, which is to a 
certain extent civilised, Dr. Barth met with three principal races t 
(1) The autochthonous Negroes, constituting the majority, the 
vanquished people of the country ; (2) The Foulahs, or Foulbas 
(native name), the conquerors, with red complexion and straight 
hair ; (3) The Arabs, traders or shepherds, who, two centuries ago, 
came from the east into Bornd. 

This close contact everywhere of the Foulah with the negro, 
explains why traveUers describe them sometimes as slim and well- 
proportioned, with glossy hair — (Mungo Park on two occasions 
writes '' silky hair ”) — sometimes as squat and short, with woolly 
hair. They often indeed take wives from among the negresses, 
whUe the reverse is rare {Barth). Among their half-breeds are 
noticed the Toucolors of Senegal, the Black Peuls, the Torddes, 
and the Susus, these last belonging to the Mandingoes. 

The colour of the purest-blood Foulahs is sometimes coppery- 
red, sometimes of a rhubarb shade. In the country, where the 
natives go naked, the contrast between the two types — the one 
reddish yeUow, the other negroid — is very striking. The characters 
of the type may be specially gathered from the western Foulahs. 
The face is oval, the nose long and arched, the teeth vertical, the 
lips somewhat thin, the figure slim and tall, the limbs well-propor- 
tioned, the extremities small. Dr. Barth thus describes those to 
the east of the Niger : “ They have small, sharp, and open featiu-es, 
they are lively and intelligent ; the face is long as compared with 
the round negro face the lips not thick, the complexion copper- 
coloured, the hair black, long, reaching sometimes to the shoulders ; 
the figure upright and slim, the extremities slender, moderate 
corpulence.” In a word, we must, in the Anthropology of Africa, 
take into account a special Bed type with smooth hair, approxi- 
mating to the European type. Being now closely intermingled 
with the negro races, it is no longer represented but by the pure- 
blood Foulahs.* 

* "Travels and Discoveries in North and Central Africa,’’ by Dr. Barth, 
in 1849-55. London. 
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CHAPTER XIL 


NEQBO, KAFPIB, HOTTENTOT TYPES — ^PAPUAN, NEGRITO, TASMANIAN 
TYPES — 'AUSTBAEIAN TYPE — OONOLUSION OP THE BUBJEOT OP 
HUMAN EAOBS. ■ 

The Negro Type. 


The Negro type, understood in its more general acceptation, is 
met with in Asia, near its south-eastern angle, in Oceania, where 
it exhibits two distinct types, the Papuan and the IsTegrito, and 
in Africa, where it is divided into the Guinean, Kaffir, and 
Hottentot types. We take the Guinean as best representing the 
lost ancient and the most classical Kegro type. 

The northern limit of the most characteristic negro tribes ex- 
tends from the river Senegal, inclines to the east as far as the 
10th degree of north latitude (Maury), and is lost in the region 
visited by Sp6ke> and Baker, where there are different tribes whose 
parentage is not as yet thoroughly determined. Above this line, 
however, in the Desert, we find an isolated negro tribe, the Tebous, 

On its confines we meet with a regular succession 
of other tribes, interrupted here and there by the Eoulahs, namely : 
The native negroes of Adamawa, Massina, Howssa, Bormi, Beg- 
harmi, and Dar-Edr; the Idubians of Kordofan; the ShiUucks, 
Fungi, and Schangallas, close to Abyssinia j and the Kouairs, 


or Tibboos 


and Sere of Bahr-el-Ghazal 


limit 


type is formed by the sea. Its principal tribes are from Senegal 
to Benguela, as if they had been driven to the coast, namely ; The 
Yoloffs, Sereres, and Mandingoes of Senegambia; the Feloupas 
of Sierra Leone; the Kroumans of Liberia; the Fantis, Accras, 
and Ashantis of the Gold Coast ; the Mahis and Dahomeys of the 
Gulf of Benin ; the Ibos, Makes, and Calabar of the mouth of 
the Niger ; the Boulfis, Bakalais, and M’pongwes of the Gaboon; 
&c. Behind them are grouped other tribes of a better type, with 
somewhat clearer complexion, or slightly mixed with red. Certain 
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Peuls of Senegam'bia, tlie Bambarraa of the Upper Niger, and 
certain tribes of Pans, or Pahuins, of the Gaboon are of this 


number. The 


following description specially relates 


to the 


Guinean sub-type, but may be considered as that of the Negro 
type in general. The skin of the negro is velvety, cool to the 
touch, glossy, varying from a reddish, yellowish, or bluish black 
to jet black. His hair and eyes are black, the sclerotic dark or 
yellowish, black spots are seen on the tongue, the roof of the 
mouth, and even under the conjunctiva. The palms of the hands 
and soles of the feet are lighter in colour than the rest of the 
body. The beard is scant, and is developed late. The body is 
destitute of hair, except on the pubis and in the arm-pits. The 
skull is dolichocephalic (73-0 on the west coast of Africa), occa- 
sionally mesaticephalic, and even sub-brachycephalic. Its capacity, 
in eighty-live Western negroes, measured by M. Broca, was 1372 
cubic centimetres, or 161 cubic centimetres less than in the natives 
of Auvergne. 

The norma verticalis is of an elliptical shape. The supra-iniac 
portion of the occipital is frequently projecting, its lateral portions 
are flat and vertical, the curved temporal lines describe an arc 
corresponding with the mass of temporal muscles which are inserted 
beneath them j the temporal shell itself is larger than that of the 
white. The frontal is articulated frequently with the temporal; 
the greater wings of the sphenoid arc consequently not articulated 
with the parietal. The cranial sutures are more simple than in the 
White type, and are obliterated sooner [Gi'atiolet), The squamo- 
temporalj and the spheno-parietal frequently form a horizontal 
straight line. The forehead is narrow at the base, sometimes 
receding and rather low, sometimes straight and bulging (bombS) at 
the summit. The frontal bosses are often confluent, or replaced by 

ledian protuberance. The superciliary arches project 
but little, and are smooth, very different from the Melanesian negro, 
s .1 much so that by this the two sexes tend to resemble each other. 
As a result of this, the orbits are less deep, which contributes, wuth 
the slight depression of the root of the nose, and the less marked 
general appearance of the face, to give to the negro of Africa a less 


a single and 
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ferocious aspect than to the negro of Oceania. The orbits moreover 
are micros^mes, that is to say short from above downwards, but 
much less so than in the Melanesian negroes, thus helphig still more 

to distinguish them. 

The eyeballs are close to the head, and the palpebral apertures 
are nevertheless small and are on the same horizontal line. The 
space between the eyes is le-ss flat and less large than in the 
Mongolian type, but more so than in the European type. The 
nose is developed in -width at the expense of its projection ] its base 
is large and crushed in, owing to the softness of the cartilages, and 
spreads out into two divergent alaj, with elliptical nostrils more or 
less exposed. This extremity is sometimes trUobed. The skeleton 
of the nose is platyrrhinian (54-78); the two bones proper are 
occasionally united, as in apes. The inferior border of the anterior 
apertme is obliterated, or replaced by a sort of platform, the 
boundary between the nasal fossre and the sub-nasal region being 
undefined in proportion to the very sHght development of the 
median spine.* 

The face as a whole is usually long, like the cranium, but it is 


round 


The 


zygomatic arches, and the malar bones have only a shght lateral 
projection ; the former are more frequently cryptozygous,+ accord- 
ing to Blumenbach’s method, than in the White type, and less 
frequently than in the Mongohan type. The prognathism of the 


within certain limits 


AH the 


parts of the superior maxilla contribute to it, and even the ptery- 


drawn 


W * 

jaw; but it is only really cbaraeteristic and considerable in the sub- 
nasal region, and in tbe teetk It frequently exists also in the 
lower jaw, that is to say the chin recedes, and the teeth project 


* Loc, citj in “ Eevae d’Anthrop.,” vol. i. p, 657. 

f When making use of the expressions “ cryptozygous ’* and '^phenozy- 
gous,” as synonymous with the less or greater development of the zygomatic 
arches, it is well to remember that, with very few exceptions, when the 
parietal angle is negative these arches ore always visible, according to the 
norma verticalis-, 
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obliquely forwards. 


wider 


beautifully 


Lastly, 


the ears are small, round, their border not well curled, the lobule 


opemng 


The 


neclc is short. 

M. Pruner-Bey speaks of two important characters which remind 
one of the ape. The three curvatures of the spine are less pro- 
nounced in the negro than in the white ; his thorax is relatively 
flat from side to side, and slightly cylindrical. The shoulders, he 
adds, are less powerful than in the European ; the umbilicus is 
nearer the pubis ; the iliac bones in the male are thicker and more 
vertical; the neck of the femur is less oblique. With respect 
to the proportions of the extremities, we refer the reader to 
pages 303, 304, et seq. The femur is less oblique, the tibia more 
curved, the calf of the leg high and but little developed, the heel 
broad and projecting, the foot long, but slightly arched, flat, and 
the great too rather shorter than in the white. Negresses age very 
rapidly, their breasts elongate after the first pregnancy, and after- 
wards become flabby and pendulous. 


The Kaffir Type. 


■The Kaffir type, one of the highest expressions of the genera] 
Negro type, extends from the Zambesi to the Hottentot territories, 
and from the coast of Mozambique to the Atlantic Ocean. Its 
principal tribes are : On the west coast, the Damaras or Ovahereros ; 
on the east, the Amakosah; near Cape Colony, the Ama-Zxilds 
and the Maciias; in the interior, on the western declivity of 
the chain of the Maloutas, the Bechuanas, and the Bassoutos ; and 
on the Zambesi, the Makololos. Linguists, however, relying on 
the extension of the Bantou language, extend their boundaries, on 
the one side to the Congo and even beyond, and on the other 
to the coast of Zanzibar, among jthe Suahilis. The raids made 
continually by the Kaffirs against the Cape Colony, and tradi 
tions according to which they are said to have come from the 
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north at a remote period, testify to their warlike spirit, and to the 
possibility of their previous influence at some former time. But it 
does not follow that they should have left their physical traits hi 
their course. We confine ourselves, therefore, to the best recog- 
nised tribes of the south-east. The Kaffir type bears a general 
resemblance to the Guinean or Ethiopian, but it is a degree less 
bestial. The face is longer and of somewhat oval figure, the out- 
lines of the head are more decided, its muscular attachments and 
processes more marked, the maxillary bones larger. The skin 
exhibits various shades of blackish brown. The hair is thick, 
harsh, and woolly. The nose is broad and flat {epate), the lips 
thick. The palpebral openings remind us sometimes of those of 
the Yellow races. The odour exlialed from the skin in all the 


negro tribes is stronger in the Kaffir. They are very tall, slim, and 

well made. 

% 

Seven Kaffir skulls measured by M. Bertillon showed an average 
capacity, enormous for negroes, of 1453 cubic centimetres. '‘Their 
vertical diameter is considerable,” adds this author. In eight 
similar skulls examuxed by M. Broca, the mean cephalic index was 
72 -6, being slightly less than in the Guinean negi’oes. The 
platyrrhiny of the two types is sensibly the same (54-99 in Kaffirs). 
The prognathism, according to our own tables, is a Httle less in 
Kaffirs, 68‘21. 

It would be very desirable to ascertain the type of the 
Makololos of the Zambesi, whose language approximates them 
to the Kaffirs, but who appear to difiTer from them in physique. 
Perhaps they may be the remnants of some ancient type. Un- 
fortunately they are rapidly decreasing.* 


Tlie Hottentot Type. 

The Hottentot type, now confined to the extremity of Southern 

.V 

Africa^ formerly extended quite as far as the 10th degree of south 

* See artiolej **Oafrea/' hy Ch. Letouxnean, in ‘‘Encych dea Sc. Medic./^ 
2nd series, voL ii.; “Dio Eingeborenen Sad Africa’s Etbnograpliiah. und 

Anatomiacb Beachi'ieben,” by G. Edtsch, Breslau, 1873. 
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height of the frontal bosses. 


latitude. As eyidence of this, the geographical names in Kaffraria 
are still Hottentot. The type includes the Hottentots of the 
Colony, the Korannas, the Hamaquas, the Griquas (see page 382), 
and the Bosjesmans. We shall specially have in view the first 
three. The Hottentots, or Koi-Koin, have a yellow-brown or 
gray skin. This character is almost an invariable one. Their 
long woolly hair, which is inserted obliquely in very small tufts, 
approximates them to the Papuans. Their thick, broad, and 
prominent cheek-bones, and their small and oblique palpebral 
apertures, on the other hand remind one of the Chinese races 
{Barrow ) ; their eyes are dark chestnut or black, and very wide 
apart. Their cranial capacity is 1290 (Broca), that is to say 
82 cubic centimetres less than in the Western negroes j they are 
more dolichocephalic than these. Their narrow forehead is com- 
pensated for by its height, and it is frequently bulging at the 

The nose is frightfully broad and 
flat, the nostrils are thick, very divergent, and exposed. Their 
prognathism is generally enormous, though it varies. The mouth 
is large, with thick projecting and turned-up bps. The chin is 
pointed, although supported by a receding jaw. The ears are 
large, and without lobule. The Hottentots have but little beard, 
and the body is destitute of hah. Their stature is below the 
average, at least iu the three tribes in question, the Korannas 
being not quite so small, which may arise from a cross with the 
Kaffirs. Their joints are thick; some of them have broad and 
heavy feet, but in the majority the feet and hands are somewhat 
small. Some are of weak frame, others sqirat and very muscular. 
■Steatopyga, which is somewhat common among the women, in- 
creases with puberty. It is met with, here and there, throughout 
the whole Hottentot group, and, as we have said, as far as the 
regions occupied by the Somalis, where the Hottentot race is no 
longer to be seen. In a case mentioned by BaiTow, the tremulous 
mass passed 1 4 centimetres beyond the line of the back (see page 
362). ' This character, as well as the tablier, is only constant and 
of any extent in the Bosjeaman tribe. 

The Hottentot type is, in other respects, without unity; one 
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would call it an agglomeration of ancient races driven down into 
this extremity of the globe. Thus, fifteen of their skulls in the 
!Museum have a sub-nasal prognathism of 73 ‘5, and yet we find 
among them three marked as Colonial Hottentots, in which it 
is only 80, and this one of the most favoured of the Yellow races. 
There are two examples of Bosjesmans, where it is 63 '4, and two 
of ISTamacpias, as low as 58-2 and 51‘3 respectively. Such dif- 
ferences are certain evidences of crossing. So with platyrrhinia — 
M. Broca found the nasal index varymg from 46 to 72. 

Travellers agree in considering the greater number of the 
Bosjesmans, and some of the Hamaquas, as forming a distinct 
type. Three characters in the former seem to favour this view : (1) 
The large steatojoyga, which is the exception among the Hottentots 
and the rule with a very large number among the Bosjesmans ; (2) 
The tablier, in the same way; (3) The stature, which is much smaller 
than that of Hottentots. Livingstone imagined that he had seen a 
Bosjesman 1’83 m^tre in height, but he was no doubt deceived by 
a stray Kaffir. It is certain that the Bosjesmans are the smallest 
race in the world, and that it is a stretch to put their mean stature 
at more than 1 '40 mhtre. Many traits in their skeletons have also 
attracted attention, such as the welding of the two hones proper of 
the nose into one — the obliteration of the linea aspera of the 
femur, as in ape.s. In other respects their characters and those of 
Hottentots are alilce. For example : the hair growing in tufts of 
closely-twisted spirals, some millimkres in diameter, the skin of a 
yellowish colour, or like dirty varnished oak, tfec. Their facial 
angle varies from 64 to 70, according to Fritsch; it is 64 in oue of 
the Hamaquas in the Museum, this being the lowest known in 
Man. The Bosjesman woman, known by the name of the Hottentot 
Venus, who died in Paris, and whose full-length portrait in the 
Museum is an excellent example of this race, was considered 
tall hy her own people. Cuvier has given a good description 
of her : “ She had a way of pouting her lips,” he says, “ exactly 
like that we have observed in the ourang-oufcang. ” To anyone 
who has seen these anthropoids the simile is very expressive. 
“ Her movements had something abrupt and fantastical about 
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them, reminding one of those of the ape. Her lips were monstrously 


large. 


like 


i/xa^ua 

These,” 


weak, and the external border almost obliterated behind, 
he says, after having described the bones of the skeleton, “ are 
animal characters.” Again : “ I have never seen a human head 
more like an ape than that of this woman.” What we said before 
relative to the Hottentot type throughout the whole of Southern 
and Eastern Africa is still more true with respect to the special 
Bosjesman type. The Obongos, near the banks of the Gaboon, 
have the same old yellow, jaune nieiix complexion, the same 
groAvth of the hair in tufts as the Hottentots, and a character 
which is par excellence that of the Bosjesmans — smallness of 
stature. Erom the coast of Aden, among the Somalis, to the 
mouth of the Ogobai on the west, we find races of the Bosjesman 
type-^-the lowest of the human race. The fact escaped Cuvier 
that this type is the moat animal known, and diminishes the 
distance which separates the European from the anthropoid ape. 
What should we say if the type were a pure one 1 

In concluding oiu remarks concerning the Negro types of Africa* 
it should be noticed that the several divisions we have admitted 
among them are altogether insufficient. W^e have been studying 
the Negro as compared with the White, but without taking any gi-eat 
accoimt of the distinctions between them, which are as palpable as 
between White or Yellow races. Thus, among the black tribes of 
the West Coast that we have associated together under the name of 
Guineans, there are evidently two very distinct types — one ugly, 


diminutive, \vith large and squat limbs, and with a round 
short face ; the other comparatively handsome. 


or 


and 


, with slender 
Thus we shall 


have to give up the Hottentot type, and after perhaps separating 
the Namaquan type, keep to that of the Bosjesman. 


So among 


the Kaffirs, or rather those sprung from them, extending from the 


* See "Travels in the Interior of Southern Afi-ica,” by J. Barrow, 2 vols., 

London, 1801 ; “ Memoire sur la Femme Hottentote," by Baron Cuvier, in 

“ Hist. Nat. des Mammiftrea,” by 6. St. Hilaire and F. Cuvier, 2 vols. in 4to 
Paris, 1824 ; <Scc, ’ ’ 
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ZamLesi to Balir-el-Gliazal to the west of the great lakes, there are 
very many types, whioh are at the same time very characteristic 
-ones. The collection of busts of M. de Froberville is sufficient of 
itself to prove that the description of the Negro races of Africa 
must he altogether remodelled.* 


The Papuan Type. 

* « 

The Papuan type is distributed throughout the whole geo- 
graphical area called Melanesia, except in Australia. It appears 
to he moat pure in the Solomon Isles and the New Hebrides. In 
the Fiji Islands, and even in New Caledonia, it is mingled with 
the Polynesian type. Its characters are the following : 

Ordinary stature, hut relatively taller than the Negrito and 
Malay types ; the skin is black or of a chocolate colour ; the hair is 
black, harsh, frizzled, growing in distinct tufts, which are short and 
thick in early life, and at a later period assume a bushy character, 

4 

or like the head pf a mop (is uadrouille), measuring thirty 
centimetres on each side. The heard, as weU as the hair on the 
body, grows in the same way in tufts, but these are farther apart. 
They have a very doMchocephalio skull, with the lateral walls 
vertical, and frequently exhibiting a median crest commencing 
behind the bregma, or going beyond as far as the middle of the 
forehead, I’he eyes are sunk, the sclerotics didl ; the nose is thick 
and wide at the base, but projecting and turned up, it is said, at 
least in New Guinea, with the median lobule extending beyond 
the nostrils {Wallace). The sub-nasal prognathism is considerable, 
the lips thick and projecting, the jaw receding, and the face, on 
the whole, rather long.t 


The New GaZedonians. 

The New Caledonians are generally associated with the Papuan 
type. In reality, they are a mixed race formed of three elements : 

* See “ Die Nigritien,” by R. Hartmann. Berlin, 1876. 
f See Archipelago —Papuans/' by J. W. Earl, London, 1859. 
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a Polynesian ; one whose name, Melanesian, it would he as well to 
allow to remain, which leaves us in no doubt as to its relationship ; 
and an intermediate or cross race. Out of a large number of 


skulls 


it is easy to select them; the half-breeds are in greatest 
number, the Melanesians tolerably numerous, and the Polynesians 


rare. 


M. Bourgarel arrives at the same result on the living 


subject, and describes two varieties— the black and the yellow. 
The former is characterised, he says, by the very dark colour of 
the skin, the short hair, flocculent rather than woolly {Forster), 
short stature, slender limbs, flat foot, very considerable dolicho- 
cephaly, marked prognathism, enormous superciliary arches, vertical 
direction of the two lateral planes of the skull, &c. The latter 
has the same characters, though attenuated ; among others, taller 
stature, limbs better proportioned, olive-yeUow complexion, longer 
and less wooUy hair, sometimes frizzled, sides of the head round, 
&c. However this may be, the present mixed or crossed race 
presents the following characters on examination of skulls which 
have been brought to Europe, and Avhich, for the most part, are 
those of the original inhabitants of the Island of Pines : 

The cranial capacity in the adult man is 1460, and in the 
woman 1428, and is greater than that of tlie Australian and the 


negro 




White 


especially in the man. The cephalic index of 71 ‘78 is as small as 


Esciu 


The 


forehead of 93-6 is much narrower than in the negroes of Africa, 
but less than in Australians. The nasal index clearly places it 
apart from all the Black races ; it is 53-06, that is to say very 
nearly mesorrhinian. The orbital index of 80 ‘6 approximates it to 
the Australians and the prehistoric races, and separates it from the 
Yellow races. The prognathism is 69-8, and a little less than in 
the Australians and negroes of Africa, though in all it is consider- 
able. Simply by the arrangement of the inferior border of the 
nasal aperture one may always distinguish a Hew Caledonian from 


African 


In 


replaced by two channels of an altogether simian character, which 
pass down on each side in the direction of the alveolar border. In 
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tlie latter it is liliant but tolerably distinct, or replaced by a sort of 


platforiiL Tire facial 


angle is the smallest 


in our tables (see 


tSS^.'v 



Flo. 48. -A New Caledonian half*breod: Yellow variety of M. Bourgarel, from M. de la 

Ricberio's collection. 


page 286). Daiibenton's angle ia that of the Black races, tlie 
parietal angle the smallest known. The superciliary arches are 
more prominent according as the individual is more Melanesian — a 
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remarkable difference from the negro of Africa, in whom they are 
small and flat. But what strikes one at a cursory glance in the 
principal type of the Island of Pine.s, is the coar-seness of the 
features, and the contrast between the hollows and prominences of 
the face, which gives it a ferocious ax:)pearance. The integuments 
would however modify these characters, as in the Tasmanian, to 
judge by the very beautiful photographs forwarded by M. Simon, 
Trench consul at Sydney, and unless they represent another altogether 
contemporaneous type, the face would be, on the contrary, full, 
round, moderately long, the features, as it were, pasty, and without 
animation. The hair forma a thick and continuous fleece ; the nose 
is large, broad, and flat, the lips large and pouting, &a. Tigure 48 
represents a half-breed, no doubt one of the Yellow variety. 
Trom her tall stature, her slender hmbs, E and her comparatively 


-sunken 


light complexion, she m Polyn|sian.i:s3a?p:p? 


if 


eyes and overhanging igpbpawa^ 










high calf of the 






j 







slender and 
popilhg heel and flat foot, she is 


Melanesian; from her ' frhalecl rather than woolly hair, she is a 
cro.ss-hreed.'^ 

It must be admitted, in short, that the present hTew Caledonian 
race is pincipally Melanesian, as the hair, as weU as the features 
generally, testify, but that the Polynesian influence has made itself 
apparent, especially in the stature and the nasal index. It is to 
tliis we have alluded whenever we have been comparing the 
negi'oes of Oceania with those of Africa. 


The Negrito Type. 

The Negrito type has been carefully defined hy M. de Quatrefages. 
Its present representatives are the Mincopies of the Andaman 


* “Des Eacee de TOcdanle Frarujaiee et en particulier de oelles de la 
Xoiivello Caledonie,” by A. Bourgarel, in “ Mem. Soo. d’AntErop. ; ” fixafc 
Memoir, vol. i. ; second, vol. ii. ; “ ^tude des CiAnes Neo-Cal^doniens du 
Musee de Caen,” by Bertillon, in "Eevue d’Anthrop.,” vol. i., 1873; 
“ Pr^sentaticn de Pbotographiea de Neo-Oal^doniens eb d’Australiens,” by 
Topinard, “Bull, Soo. d’Anthrop.,” 2nd series, vol. xii., 1876. 
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Islands, the Semangs of the interior of the peninsula of Malacca, 
the Aigtas of the Philippines. Their fundamental characters are 
low stature, woolly hair, black skin, and sub-brachycephaly. This 
last character is the most prominent. The cephalic index of five of 
their skulls is 82 Ad. The stature of five individuals collected by 
M, I'lamy from various authors, is, on the average, 1‘47 metre. 
The hair of the Andaman is black, woolly, and grows in spirally- 
twisted tufts, like that of Papuans, Tasmanians, and Hottentots. 
They have but little beard, and the skin, the reverse of the Tas- 

t 

manian, is glossy and jet black. The following characters also 
belong to them ; The forehead is full and projecting, wide a.s 
compared with that of negroes, but less so thair that of Tasmanians. 
The face is round or quadrilateral, and rather short, the cheek-bones 
broad and somewhat flat. The eyes are large and round, that is to 
say not very well formed, and horizontal, -with thick eyelashes. 
The nose is broad at the base, but slightly crushed in, and the 
nostrils are round. The sub-nasal prognathism of 70 '2 in the two 


speoiinln^S'TfiJjl|p-lifes6T^^ about the average of Yellow r 

rnv ^ y.-.j. i . -i . 


races. 


The lijjs are mbSeiiitllji''^ and appear but little turned up for 
negroes; the face is round at the pottorn,' and not receding. The 
Andamans are short and squat, though the Luzon girl, according 
to the drawing of Choris, is slim and weU-proportioned. They 
have square shoulders, well-developed chest, the trunk the 
same all the way doAvn, without the slightest figure, the feet and 
hands moderately large, the fingers long, the heels not projecting, 


the toes spread out when standing on the ground. There is but 
little difference in the figiu’e between the two sexes. In fact, 
were it not for the hair and the complexion, the negritos would, 
on the whole, he moderately negroid. They at one time occupied 
Malacca, and probably Hew Guinea, and the southern extremity of 
Asia, But it has not been shown that the black populations of 
India mentioned in the Mahabarrata were negritos. Tip to that 
time no positive statement has been made as to the presence of 
woolly hair in that peninsula with regard to absolutely inferior 
simian types. The descriptions of them given by Piddington, 
Pousse] et, and Blond are very meagre. The only argument in favour 

2 K 2 
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of the negrito nature of the autochthonous stock of India is the 
existence, here and there, especially in Ceylon and the adjoining 
part of India, of black tribes of yery low stature.* 


The Tasmanian Tyjje. 


The Tasmanian type, now extinct, is separated in a most remark- 
able manner from all the neighbouring types, negroes or others. 
WTrile the fifty-four New Caledonians m the Museum hare a cephalic 
index of 71 '7, and the twenty-seven Australians of 71 A, that of the 
forty-one Polynesians is 76-3, and that of ten Tasmanians, 76 '1. 

Then the norma veriicalis of Blumenbach leads to a similar 
result i the vault of the cranium of Tasmanians is characteristic — 
it is of the keel-shaped type (en carene), at least in the skulls in 


the Museum j in other words, it has a median sagittal projection, 
bounded by two lateral depressions, beyond which are two enlarge- 
ments, like the sides of a ship. The Polynesians exhibit this also, 
especially those in the east, although less marked, while it never 
exists either in Australians or New Caledonians, who are the 
most ^Melanesian. Again, while the angle of alveolo-nasal prog- 
nathism is GO'S in New Caledonians, 68-2 in Australians, 73-8 in 
two Andamanese, and 75-0 in Polynesians, it is 76-2 in six Tas- 
manians ; in other word.s, they are scarcely more prognathous than 
Europeans. With regard to the direction of the plane of the 
•occipital foramen, a character of the fii-st importance, we have the 
same result j they must be grouped with Corsicans and Berbers, the 
very opposite of the Oceanic races. Notwithstandiiig this, from 
then’ complexion, their hair, their platyrrhinia, their retroussee 
bps, and their little cranial capacity, they are negroes. Their other 
craniometrioal characters are these : Greater development of the 
posterior cranium, which places them among the occipital races of 
Gratiolet j swelling out of the temporo-zygomatic regions j forehead 


* See "Etude sur lea Mincopiea et la Race N%rifco eu general,” by 

A. do Quatrefages, in “ Revue d’Anthrop.,” vol. i., 1872 j “ On the Andaman 

and ^danninese,” by G. E. Dobson, in “ Journal of the Anthropol. Insti. 

iute,” April, 1875, iSco.; “Les Noire de ITnde,” in "Revue d’Anthrop. ” 
Fcl. iv. p. 567. 
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broad at its lower part (94 millimetres), superciliary arches and 
glabella very projecting] orbits deep, small, microsemic; root of 
the nose considerably crushed in ; face broad and contracted, at the 
expense especially of the superior • maxillary, though also of the 
inferior ; some flattening of the face otherwise ; the malar bones of 
the usual dimensions. With regard to the characters in the liviuu 

^ o 

subject, they are ; A chocolate-black complexion, a little less dark 
perhaps than that of the Australian, and less than that of the 
negro of Guinea; woolly hair, growing not in one continuous 
fleece, but in spiral tufts, which fall down in long ringlets; the 
beard and the hair on the rest of the body very abundant, as in 
Australians, the hair being flat in sections under the microscope ; 
small eyes, simken, with dull sclerotica; nose broad and flat {eimte), 
not pr 0 j ectiiig, thick, and puffy at the base ; mouth large, lips 


thick, the upper especially, and turned up; chin small and re- 
ceding ; ears oval, with a thick lobide. Their stature exhibits 
nothing particular to remark upon, and is below the average. From 
this i|,, 5 yillbe jp^ that the Tasmanian type is absolutely sui generis, 




and ' exhibits cannot be otherwise accounted for. 
We have stated elsewKefh that -iheiE skulls in the Museum appeared 


We have stated elsewhefh that -iheiE skulls in the Museum appeared 
to be the product of a cross between the Melanesian and the Poly- 
nesian, hut that they had a special physiognomy of their own. Ey 
their manners and customs, the Tasmanians have some points of 


resemblance to the Andamanese.* 


The Australian Type. 

The Australian type, geographically allied to the preceding, is 
no less paradoxical, hut in another sense. It is characterised by 
the combination of smooth hair with negroid features. On com- 
paring some Tasmanian and Australian skulls, we at first came to 
the conclusion that the former race were physically superior. On 

* See " Etude but les Tasmaniens,” by Dr. Paul Topinard, in “Mem. Soc. 
d’Anthrop.,” vol iii., meeting of the 18th Nov., 1869; “Examen des 
Mesures Oraniometriques des CrAues Tasmaniens ’’ of Mr. Barnard Davis, in 
“Rerae d’Anthrop.," yoL ii., by the same author? “On the Osteology of' 
the Tasmanians,” by Mr. Barnard Davis, Haarlem, 1874. 
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making some further measurements, which have been since published 
by M. Broca and ourselves, we thought the same ; but judging by 
their characters on the living subject, it is just the reverse — the 
Australians are superior. 

But is the Australian type a pure one ? Commissioned by the 
Soci(it(5 d’Anthropologia to deliver certain “Instructions” to travellers 
in Australia, we were all at once struck with tlie differences 
between the Australians of the coast, of the low plains, and 
some isolated spots in the bush, on the north-west more especially, 
and the Australians era masse of the interior, of the liigh lands, 
and especially those of the north-eastern region. We therefore 
called the attention of travellers to this point, and, in particular, 
as to the existence of woolly Imir here and there, as mentioned 
by Humbron, Pickering, and Stokes. We thought that before 
the present race of Australians there must have existed on their 
continent a race much inferior still, of whom the individuals with 
woolly hair and the ugly deformed tribes were the descendants. 
From other considerations relating to the ethnic customs described 
by Mr. Staniland Wake, we were confirmed in this opinion. It 
is clear that the Australians might very well bo the result of 
the cross between one race with smooth hair from some other 
place and a really negro and autochthonous race. The opinions 
expressed by Mr. Huxley are in harmony with this hypothesis. 
He says the Australians are identical with the ancient inhabitants 
of the Deocan. The features of the present blacks of India, and 
the characters which the Dravidian and Au.?traliau languages 
have in common, tend to assimilate them. The existence of the 
boomerang in the two countries, and some remnants of caste in 
Australia, help to support the opinion. But the state of extreme 
misery of the inferior Australian tribes may equally explain some 
of the physical differences which they present. Woolly hair 
appears to be now but seldom seen. A few examples of it have 
been noticed in the York peninsula and the north-west point, 
which might he accounted for by the immigration, of Papuans 
from Hew Guiiiejx, and in the south by the passage over to the 
other side of Behring’s Straits of some Tasmanians to the continent. 
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Ou the other hand, on stiiclyiiig the Australian .skull, ^Yt^ notice 
tolorably-uuifkcd differencea of type, and it is certain that the 
Polynesians landed at some period or other in the north-west, and 
the Malays in the north-east. Lastly, if the Australians are 
thorough Hindoos as regards their hair, they are Melanesians, or 
if you will, New Hebrideans, New Caledonian negroes, in every 
other re,spect. The que.stion may therefore be left. We are still 
in ignorance as to whether the present Australian race took its 
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Fig, 49.— Australian type : One of its forms. 


origin on the spot, with the charactens • that we admit as belonging 
to it, or -whether, on the contrary, it was altogether constituted 
in Asia, or whether it is a cross race, and in that case, of what 
elements it is composed. 

However it may be, the present race of Australians have the 
pilous system very developed over the whole body, the hair and 
the heard long, tufted, black, and straight. Their complexion 
is a dark-chocolate black, with sometimes a tinge of red in it. 
They are slight, well made, and if there are travellers who have 




only seen caricatures of them, there are sailbrs/V®) 'dlseriho 
them as perfect models for the sculptor. The Aiistratiahs laye one 




of the smallest cranial capacities known among mankind fT‘347) ; 
they are among the most dolichocephalic (71 A), the most prog- 
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nathous (68‘2), and are platyrrhinian (53 -d) ; their angle of 
Dauhenton (direction of tlie plane of the occipital foramen) of G'8° 
approxhnates them to the negro, and separate?^ them, on the con- 
trary, from the Tasmanians (2 "6) and the White races. They have 
frequently the “ raflior-liko ” shape of the vault of the cranium, 
a naiTOw foreliead, sometimes straight, sometimes receding (two 
forms opposed to each other), the superciliary arches very project- 
ing, the superior border of the orbit jutting out above tlie inferior, 
the eyes black and sunken, the noso very liollowed out at the root, 
thick and broad at the base, but less crushed in than the negroes 
and Hottentots of Africa, and perhaps than tlie Yoilo-\v races.* 

Hut the most important character of all, that whicli ^vaitants our 
setting thorn apart as a distinct type, is their smooth hair, con- 
trasted with all the most perfect negro characters. The microscope 
confirms this distinction. On a transverse section it holds a middle 
place, in M. Pruner-Hey’s iigures, lietween the more or loss round 
shape peculiar to the Yellow and American types, and the some- 
what elliptical form that we meet with in the Semitic races. It is 
therefore far from being of the long, elliptical, and Hat form 
IMjcnliar to the negro of Africa, the iiegrito, and the Papuan. 
Their stature would he sufficient of itself to prove that the present 
race is composed of two ancient races, whose stature might have 
been— the one about PGOO mistre, the other above 1'700. The 
maximum and mmimum observed in the male have been 2T30 and 
1 -447 respectively. Those which wo might consider in India as of 
the same race are — (a) The Bhils, “black, with small horizontal 
eyes, and with hair in long straight skeins;” {b) The Ghoimds, 
“ black, with flat nose, thick lips, and tufted, black, shining hair, 
falling down in straight skeins ; " (c) The Khounds, more or less 
black also; (d) The Mahairs, “very black, superciliary arches 

Bee ** Journal of Discoveries in Central Anati'alia in 1840-41, ■with an 
account of Aborigines/^ by Eyre, London, 2 vola., 1843 ; ‘‘ Discoveries in 
Australia/^ by Stokes, London, 2 vole., 1848 j "Expetl, in North-West and 
West Australia/' by G. Grey, London, 2 vols., 1840 ; “ Voyage au Port du 
Roi Georges/' by Scott-Niud, in "Journal Royal Geograph. Boo.," vol. i., 
1831; "On the Aborigines of West Australia/* by A. Oldfield, in "Trans. 
Ethnol, Soo. London,” vol. iii., 1866 j " Etudes sur les Races ludigbnes de 
VAustralie/' by P, Topinard, in " Bull. Boo. d’Anthrop./’ 1872; &o. 
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projecting, small eyes, and flat nose;” (e) The Varalis, &c. 
(L. Roitssdet ) ; (/) The Moimdas, described by Eoubaud, who have 
the forehead low and receding, the nose thick and flat, the iris 
dark brown, the face wide and flat, the cheek-bones prominent, the 
incisor teeth vertical, a cephalic index of 75-6, and a stature of 
1'61 m^tre ; {g) The Yenadis and Maravers of the coast of Coro- 
mandel j and Qi) The Veddahs of Ceylon, whose dolichocephaly of 
71 ‘7 is equal to that of the Australians, and whose stature is 1’53. 
Last year a black of this group, a native of Pondicherry, was dis- 
sected in the Laboratory of Anthrojrology ; his black complexion, 
slightly tinged with chocolate, and his smooth, long, and •shining 
hair, were very remarkable. His skeleton, as well as his bust, are now 
in the collection of M, Broca. Among the Todas of the hrilglierrie.s, 
and, strangely enough, farther on towards the north, among certain 
of the Aiiios, two of tire fundamental Australian traits are met 
with j namely, the very projecting superciliary arch and the 
abundant hair over the whole body — characters the more remark- 
able from the fact that the reverse is the rule through the whole of 


Eastern and 



In 


Webern 


southern extremity of the Deccan, in the deMred conditions for 
concealing the remnants of ancient races, two of the above-men- 
tioned tribes especially afford matter for reflection, namely, the 
Koruinhas and the Irulas. The former have a black complexion, 
the hair long and wavy, black, and in tnfts, the conjunctiva often 
injected, the iris dark brown (hTo. 1 in M. Broca’s table of colours), 
the root of the nose hollowed out to the depth of 5 miUimfetrea, the 
bridge of the nose depressed, the alee wide, the nostrils gaping, the 
jaw and the teeth prognathous. Is not this an accurate portrait of 
the Australian ^ We may add that they are of low stature, like 
the Australian of the coast. It is true the heard is scanty, hut 
exceptionally it is very abundant 


* See JoRn Shorfct, “Memoirs on tRe Savage Tribes of Southern India, 
particularly tRose of the Coast and of the Nilgherries,” in “ Transactions 
EtRu. Soo. Loudon,” vols. i. ii. v. and vii. ; Rosa King, “ Bur les Tribus des 
NilgRiris,” in “Revue d’Anthrop.,” vol. ii. ; i-V. F. Marshall, “A Phreno- 
logist among the Todas,” 1 vol., London, 1873. 




606 


CONCLUSION. 


[OHA-P. XU. 





J 





Lastly, in the we.st, about Madagascar, and the point of 
in Africa, there are black tribes with amootli hair, or, at all events 
large runnbera of individuals who have it, 
among the Somalis and the Gallaa, in the region where M. 
has an idea that some dark and not negro race, now extinct, once 
existed. Tho Himyarites, in common with the Australian 
are black, with straight hair ; hut the face is long, the nose 
and well shaped, and the lips thin and small : these are 
Arabs. 'With regard to the Charruas and the ai 
America, Mr. Huxley himself w'oidd not wish to make 
of them.* (See pages 481, 482). 






Conclusion. 

Our task is completed. We have passed in review the differential 



characters of the Huinan Races, we have pointed out their most di 
tinctivG iiypesj we must now return, to the cpiestion which was 
proposed at tho clo.s6 of our remarks on zoological anthropology, 
Is the human family composed of genera, of species, or of varieties ? 
In other words, what interval separates its most natural divisions? 
We mmst state, at the onset, that a classilication of these divisions 
and subdivisions would bo premature. Classilication supposes a 


science completed, and anatomical anthropology is almost in its 
infancy. A certain number of group.s of races which merit the 
title of branches, and .somo particular race.s, are thoroughly defined, 
but this is all. Happily it is not necessary, for tho solution of our 
problem, that we should know tlieir value and their dependence the 
one upon the other. Some being well determined under conditions in 
which they now present themselves to us are amply sufficient, and 
we have our choice in this respect. The sole difficulty arises from 
the confusion created by intermediate types, some duo to crossing, 
others natural, and in a state of transition, such as we meet with 
in every degree in the animal series. Such are the Malays, the 
Chinese, the Dravidians, the Hottentots of the Cape, the Himyarites, 

“ Les Peuples de 1’ Arable Meridiocale,” by Maltan, in, “ Zeitsebr. fiii 
BthnoL,” 1873. 
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the Ahysainians. Let us take, then, simple general types, as the 
White, the Y elloiv, and the Black with woolly hair ; or particular 


uunau 


■the Mongol, the Kaffir, the Bosjesman, the Kegrito. What 
distance separating them t Let us leave the less palpable physio- 
logical traits, forget that we have to do with Man, and proceed 
with physical characters as a naturalist would with a manimifer. 
W 6 take u]i a treatise on Natural History. The genus Ursus comes 
before us ; it belongs to the family of Plantigrades, order Carnivora, 
and is composed of fifteen or sixteen species. But, as in Man, 
lany of these divisions are doubtful, or in a state of transition ; let 
us put them aside in the same way, and attach ourselves to the 

well-recognised types. Cnvier, the great authority in such matters, 
describes six principal species. 

hear of Europe, or Ursus ardos, the black hear of North America, 
or Ursus Americanus, and the white Polar bear, or Ursus mar itimus. 
We exclude the prehistoric Cavern bear, or Ursus spelceus, from our 

The first, says Cuvier, has the forehead 
^n^iiinorej-or dess woolly in the young 


rt\ 


coimnon 








) 


animal, becoming smooth as well as 


hmba. 



fa'wn 


I flat, 
third. 


f'<i 


has the head long and flat, and the hair white and smooth. Ac- 
cording to other naturalists, the bear of Europe has the trunk 
shorter than that of America, the soles of the fore and hind feet 
shorter, and the Polar hear, the hind-quarters higher, the muzzle 
tapering, and the claws less incurvated and shorter. If we are not 
very much mistaken, these characters neither belong to another 
order, nor are they more defined than those which we employ to 
distinguish the human types j not only those the most widely 
separated from each other, but those which approximate sufficiently 
to induce us at once to consider them as secondary types. The 
long head of the ■white hear is o^ux doMchocephaly. 
flat, or concave forehead (Ursus spelcsus) corresponds with the 
oblique forehead of the Neanderthal, the straight one of Cro- 




Magnon 


or the high and bulging forehead of the 
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Nuljian, three distinct races. Black, brown, or white hair ! la it 
not thus that we separate our blonde, brown, or red types 1 The 
pointed muzzle is the analogue of our prognathism, or our small 
and narrow jaws as compared with the large and square ones. 
Dififerences of stature, and in the proportion of the body, are met 
with in the human races as well as in the bear species. In a 
word, there is less interval, as regards characters, between the white 
and the brown bear than between the European and the negro. 

Let us take another example: The genus Bos, in which the 
commonest species are the ordinary ox, or Bos tauriks ; the aurochs, 
or Bos tirsus ] the bison, or Bos Ainericanus ; the buffalo, or Bos 
huhahis, &c. The specific character of the first, says Cuvier, is 
a fiat forehead, longer than it is broad, and round horns plac(;d 
at the two extremities of the projecting line which separates the 
forehead from the occiput. The second has the bulging forehead, 
broader than it is high, the horns- inserted below the occipital 
crest, the limbs taU, a pair of supplementary ribs, a sort of crisp 
wool which covers the head and neck of the male, and forms 
a short beard under the tliroat. The third resembles the aurochs, 
but its limbs, and especiaUy its tail, are shorter. The fourth has the 
forehead bulging, longer than it is broad, the horns directed side- 
ways, and showing in front a projecting longitudinal crest, &c. 

These are characters of the same order as oiu' own : The shape of 
the skull, the abundance of hair on such or such region, its smooth 
or woolly nature, the mode of growth of the horns — organs similar 
to the hair — the proportions of the skeleton. The most important 
difference is in there being in the aurochs and the bison a pair of 
supplementary ribs. But steatopyga in the Bushwoman is an 
equivalent thing. A supplementary rib is not more astonishing, 
in an anatomical point of view, than that exaggerated mass of fat 
on the buttocks, and which corresponds, not absolutely, but to 
a certain extent, with the callosities of apes. Between the various 
species of anthropoid apes, between those of the genus chimpanzee 
for example, the differences are less pronounced than between 
the principal human races. Between the orang and the gorilla 
there is less distance than between the Australian and the Lap- 
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lander. Wo 


The distinctive characters of the 


j ackal and the dog, the wolf and the fox, the horse and the mule, 
the zehra and the quagga, the camel and the dromedary, are scarcely 

I 

more divergent, and are frequently less, than those of our types. 
The blonde Swede, with fair rosy complexion, light blue eyes, 
slender figure, orthognathous face, and large cranial capacity, is 
at a prodigious distance from the negro, with the sooty black com- 
plexion, the yellow sclerotic, the short and woolly hair, the prominent 
muzzle, and the projecting turned-np lips — from the Papuan, with 
similarly woolly hair, but long, growing in tufts, sometimes 
dishevelled, and forming a globular mass, much larger compara- 
tively than the mane of the bison~or the Bosjesman, with the 
yellow complexion, with lips of the orang, as Cuvier says, with 
nymph® reaching almost to the knee, and with deformed buttocks. 
On a 'single geographical point, a little island, what a difference 
thei’e is between the Aino, with the projecting nose and long 
tufted hair over a great part of the body, and the Japanese, with 
the flat : nose and smooth skin ! It is from skulls that we obtain 
the most startling evideiihg”’ Compare the skull of a New Caledonian 
of the Island of Pines, who has been exempt from crossing, one 
of the Naniaquas of Delalaiide in the Museum, a certain Mongol 
skull brought by Dr. Martin from the desert of Gobi, a certain 
supposed Uzbek skull presented by M. de KhanOtoff to the 
Socidtd d'Anthropologie, any Esquimau skull you please, and 
particularly one of those brought from Denmark to the Geo- 
graphical Congress — compare any of these with the skulls of 
Nubians, of Guanches, of Arabs, or those from the Caverne de 
rUommo Mort, The differences axe frequently most surprising, 
and greater than those recognised generally by naturalists between 
simple varieties j they are even more in number than those which 
they admit between species. 

If it is so in mixed types, crossed by chance in every direction, 
and influenced by the external circumstances winch have been 
bequeathed to us after fifty or a hundred thousand years perhaps, 
what shall we say of the pure types, when races lived in an isolated 
state, like the anthropoids of the Gaboon and of Borneo, and only 
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crossed in-and-in'? The forehead of the hTeanderthal, and the jaw 
of La Naulette speak more eloquently than the flattening looked 
upon by Cuvier as a mark of separation between the bear of 
Europe and the hear of America. The platycnemic tibia, the f6mur 
A colonne, and the perforated humerus, were the appanage of pre- 
historic races which have disappeared, swallowed up, as it were, in 
Western Europe. The .sagittal crest, which made its appearance 
sporadically among the primitive races of the south-west of Asia, 
as well as steatopyga among the Somalis, is the vestige of an 
arrangement which has been characteristic in some ancient race 
absorbed about the same period. The most animal-like example of 
the skulls of the Island of Pines, so different from that which we 
now find among the negroes of N ew Caledonia, and that of certain 
Tasmanians, are a record of themselves. Eat enough for the 
present. Without the labour of analysis and reconstrarctibn, it 
shows us directly that the anatomical and physiological ‘ contrasts 
between human types are greater than those admitted by naturalists 
between varieties, and as great as between species. The interval 
appears even to be greater in some cases, and to extend to that of 
genera. Thus, the four characters which distinguish the goat from 
the sheep are no other than those which separate certain great 
branches of the human family. 

We would not deduce from this that certain human groups are 
genera — this is for future consideration ; but we co; 


elusion that at any rate they are species. 


following 


in this category: (1) Brachycephalic, with low statm’o, yellowish 
skin, broad and flat face, oblique eyes, with contracted eyelids, 
hair scanty, coarse, and (on section) round; (2) Dolichocephalic, 
with tail stature, fair complexion, narrow face, projecting on the 
metlian line, hair abundant, light-coloured, soft, and of somewhat 

under the microscope ; (3) More dolichocephalic, 

with black complexion, hair flat, and rolled into spirals, very 
prognathous, the radius long, the buttocks prominent, the breasts 
(in the female) elongated, &c. 

One objection alone arises, namely, that all men are eugenesic, 
and certainly paragenesic ; in a word, that they may give origin in 


form 
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time to a fixed intermediate race, wliilst in order to answer the 
classical definition of species, tliey ought to be agenesic. (See page 
190.) But in face of the fact that certain species of animals are also 
.eugenesic and undoubtedly paragcneaic, the objection falls to the 
ground. We confess that before coming to the conclusion that 
there is eugenesis between certain genera we must wait,* but between 
certain species it is beyond a doubt ; they give birth to offspring inde- 
finitely fertile, without the reversion towards one of the two primitive 
races having yet been established. It is of little conseguence, 
therefore, that the ISTegro and White species are more or less homo- 
genesie ; they are no less species ; for the sole reason that their 
differential characters have the value of those upon which we 
establish a basis in natural history for the creation of species. With 
regard to the question of monogonism or polygenism, in the signi- 
fication given to it at the present day, it is absolutely foreign to the 
subject in dehate. To sum up : The HUMAlff TAMIL Y, the first 
of the * OEPEE, of Primates, is composed of SPECIES, or f imda- 





i^phose number and primordial characters form 

the subject of tlliis 

* Wq jhavG spoken, ai) page 195, of a case of hybridifcy between genera, 
which might have occurred in the Department of Aiane. We had reason to 
speak with reserve. From positive information we have since received, we 
hud that the thing did not take place. 
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ONOQKNISM OF M. DS QUATBEFAGES— -POLYaBNISM OF AGASSIZ 
TBANSFOBMISM QF LAMAROK — SELECTION OF MR. DARWIN' 
THBIB AFPLIOATION TO MAN: HIS GENEALOGY, HIS PLAGE IN 


NATURE. 


W iTii regard . to the position of Man in the Mammalian series, and 
the digipity, of his races, we come to the general conclusion that 
they are^j^j^JiHct froi^ |he_ othop pohlems which the knowledge of 
that Mhi. Suf litide ndiether at a particular 
moment, sooner or later,. thl phyaidMlyies l^ hehn^ 





QXQ 


or vaneties^ and whether it is still sBf ' 
curious to know is how they took their origin, whether Bhddeniy 

4 

and spontaneously at all points, or progressively and naturally 
from things which had pre-existed. 

At first naturalists and anthropologists took hut little interest in 
all these questions. , They worked without listening to dogpiaa 


taught outside their own sphere, . then: methods of investigation 

were carried on in temperate regions. According as the science of 

, \ 

facts progressed, it became impossible for them any longer to he mi- 
interested in the lofty views which gave to Newton and Hnmholdt 
so great a reputation, and which is not forbidden in opy other 
branch of human knowledge. 

Two currents therefore are established regarding thf QTi^n of 

the one orthodox, memo- 

♦ 


Man 




4 *4 


human 


^ f 

and the same stock. 


infihence 
2 L 2 
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climate and external circumstances in the brief simce of time that 
has elapsed since the creation of the woiid, according to the biblical 
version; the other revolutionary, polygenistici, maintaining that 
this lapse of time is insufliciont, that the types are permanent under, 
present conditions and as -vvo now see them, and, consecpiently, that 
they must originally have been multiide. But the horizon has now 
changed; it is no longer a question of 6877 years, but of an 
incalculable number of ages, and what was false in the fonner case 
may be true in the latter. It is with the telescope that we must 
now search for the origin of man. Let us then look at the doctrines 
before us. We shall be brief, this work professing merely to be » 
rkum6 of facts and of the methods of study relating to Anthro- 
pology. This Third Part does not strictly come within our plan^ 
and is only supplementary. 

Wo shall say nothing respecting the dissertations of meta- 
physicians on the essence of Man, the pre-established harmony 
between the body and mind, or the intelligent intervention of 
nature ; nor as regards the philosophers of a higher order. The 
following quotation will form the exception : “ In the necessary 
course of thmgs,” said Epicurus and Lucretius, " all possible com- 
binations take place, sooner or later, in the midst of complex 
conditions, which sometimes are more or loss favourable to them, 
and sometimes contradict them, so that the results are as variable 
as can be according to the conditions ef times and places, and 
the combination of tho.so conditions.” * 

We would willmgly pass over in silence the explanations which 

f 

we find at the foundation of all religious systems, if one of 'them- 
our own — had not been disputed by eminent anthropologists. In 
that concerning the book of Genesis, such as wo find from the 
compilation of Esdras after the Babylonian captivity, two opinions 
present themselves to our notice. Some, believing themselves 
to he thoroughly orthodox, affirm that it is 'merely a question 
relating to the Semitic peoples, and particularly to the Jews ; they 
revive the arguments upon which, in 1666, Isaac de la Peyrke 

* “ Sur le Transformisme,” by Paul Broca, in " Bull. Soo. d’Antbrop.,’* 
2nd BorioB, vol iv., 1870. 
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founded hia doctrine of the Pro- Adamites,* and bid us to remember, 
for example, that God “ set a mark upon Cain, lest any finding 
him should kill him," and go on to remaik that, in chapter vi., 
the “ sons of God " are represented as races of Adam, and the 
“ sons of men " as non-Adamic races. Others, radical in their ortho- 
doxy, declare, on the contrary, that all races originally descended 
from a single pair — Adam and Eve — and consecutively from the 
three pairs aaved^from the Deluge ; that all the animal species are 
derived in the .same way from pairs saved at the same time ; that 
the infiuence of climate and external circumstances soon manifested 
itself, and that subsequently came the diversity of languages. 
But Liimteua had some doubts on the subject j he was dissatisfied 
with regard to tlie exceptional character of the country which had 
supplied the wants of zoological species as opposed to one another 
■as the polar bear and the tropical hippopotamus. Prichard replied 
that it had to do with the supernatural, and hence, that a little 
more or a little less made no difference. This must he repeated to 

* A ♦ 

those;;|i?tgtiti||ili Adam was white, black {Prichard), or 




red (Eiisebiiis make him a dolichocephale, while 

the Pre-Adamites should have beem brachycephales {Staniland 
Wahc). 

We pass on to the scientific doctrines. In the first place, we 
have that of M. do Quatrefages, who, without allo^¥mg himself 
to be disturbed by influences foreign to science, strongly defends 
the doctrine of the unity of the human species, while thoroughly 
acknowledging its very great antiquity. He considers that zoo- 
logical species are- unchangeable in their physical type, and circum- 
scribed by their character of homogenesis within their own area, 
and of heterogenesis outside it.t Human races are only varieties 
arising from the influence of climate and external circumstances 
{milieiuo), and of crossing, and may be reduced to a small number, 

* “ PmadamitEB,” by Isaac de la Poyrfere : Ed. Elzevier, Anusterdafii, 1666. 

+ “ T)n I’Umtd de I’Esufece Humaine,” 1 voL, Paris, 1869; “Eapport sur 


* “ PmadamitEe,” by Isaac de la Peyrfere : Ed. Elzevier, Ai 
f “ Do rUnite de I’Espfece Humaine,” 1 voL, Paris, 1869 ; 
les Progtffes de I’Anthropologie,” Paris, 1869 ; " liefjons 
Museum,’' in “Eevue des Oours Scientifiques," 1864i-65, 18 

M. do Quatrefages. 




au 


18 ^% '^7 
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all of whicli come from one and tlie same stock. Man was created 
in the beginning, in conditions to ns nnlcnoivn, by the intervention 
of an extraneous force, or by a supreme will. M. de Quatrefages, 
therefore, recognises but one human species, mid in deference to 
man’s elevated rank, and Ms character for religiousness, he con- 
cedes to Mni a place apart in the zoological series, under the name, 
proposed by Isidore G. Saint-Iiilaire, of rhgne Immain. 

The various arguments in favour of tliis doctrine have been 
examined in the course of this work. We merely remark that 
religiousness is not really peculiar to Man ; and that among men, 
whether individuals or races, many do not possess it; that the 
influence of external chcumstances is but little, and does not — as 
far as we can see, and in the present state of things, as GeofFroy 
Saint-Hilaire said — succeed in producing a new physical character 
indefinitely transmissible ; that fecundity exclusivMy taking place 
between individuals of the same specios: is not the criterioh Pf the 
species; and, lastly, that the interval which physically separates the 
principal human types is equal to, if not sometimes greater than, that 
which separates and determinGs zoological species. The origin of 
species, Agassiz maintained, is lost in the obscurity of the first estab- 
lishment of the present state of things. Species are not strictly 
fixed withhi certain limits, nor determined hy the faculty of indivi- 
duals of being fertile only inter se. Himmn races differ as much as 
certain families, certain genera, or certain species. They were pro- 
duced, in some independent way, on eight different points of the 
globe, or centres, which are as disfinct in then fauna as in their 
flora. Agassiz admitted, nevertheless, the intervention, at every 
phase of the history of the world, of a superior will, operating 
by vh’tue of a preconceived plan. * 

The third of these propositions, coming from a naturalist of such 
world-wide renown, has considerable weight ; and agrees with our 
own conclusions as anthropologists. As to his centres of creation, 
wMch he calls realms (des royaumes), their particular localisation is 
only justified, as regards some of them, by the flora and fauna 


4 (( 


in ** Typos ofManldDcl,” by Nott and Gliddon. Philadelphia, 1864. 
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generally, but not by Man ; the Australian realm for example. To 
his Arctic realm, apparently so proper, it may be objected that it is 
now entirely peopled by men and animals which have been im- 
ported there, and that their conditions of existence were precisely 
identical at one time in the centre of France, The doctrine of 
M. de Quatrefages is classical monogeniam, which must be dis- 
tinguished from the new monogenism of which we shall apeak 


presently : that of Agassiz 


a special jJolygemsm. Both are 


allied to each other, in that. they search into the secret of the 
formation of Man outside the known natural laws wliich regulate 
the universe. It is otherwise with the doctrine we are now about 
to speak of, namely 

Transformism. 




4 * 


origin, 


The entire honour of its introduc- 




tion is due to A. Lamarck, although DeMaillet and Rohinet had 

out some of its traits. A species, Lamarck 

♦ * * 

woteidhliifi^ly^ea -infe^ and, considered as regards time, 
does not eidsLf the> other hy an infinity 



of transitions, both in the amifitel They 
originate either by transformation or divergence, 
for ages, we thus come to a small number of primordial gems, oi 
monads, the offspring*' of spontaneous generation. Man is no ex- 
ception to tliis; ho is the result of the slow transformation of certain 
apes. ,jEhe ladder to which we before compared the organic king- 
doms only exists, he says, as regards the principal masses. Species, 
on the contrary, are, as it were, the isolated extremities of the 
branches and boughs wliich form each of these masses. 

This striking hypothesis was the offspring of Lamarck’s brain, at 
a time when the knowledge of natural history, paleontology, and 
embryology Was very imperfect), and upon which so vivid a light 
has since been shed. Nothing has been., added to its principle i the 
ways and methods of transformation have been discussed, facts of 

liave been supplied, genealogical tables of animated 

* ** PhiloeOpM© Zoologique,” by J. B. A. Lamarck, Professeiir de Zoologie 
an Mnseamj Paris ^ 1st edition 1809, 2nd edition 1878j in two volumes. 
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have beea proposed; but tbo foundation has remained 
intact both in I'ranco, in Germany, and in England. Lamarck, in 
that he was in advance of his time, and stood forward firmly in 
advocacy of his theory, showed himself to bo a man of genius. The 
ways and methods of Lamarck may be summed up in a single 
sentence — the adaptation of organs to conditions of existence. 
Change in external circmnstancea, he says, obliges the animal 
placed in the proaenoo of animals of greater strength, or in new 
conditions of life, to contract different habits, which produce an 
increased activity in certain organs, a dimiiiution, or a want of 
exercise, in others. Ly virtue of the physiological law inherent in 
every organism, that the organ, or a certain part of the organ, 
diminishes or increases in proportion to the work that it performs, 
these organs become modified when submitted to new conditions. 
The internal power of the organism, dependent on the general 
function of nutrition which is called fopth, is immense, 
wants induced hy external changes brought it into play. 

The doctrine in its entirety was too far in advance of the age 
to have the success which we'S its due, Cuvier, the advocate of 
the orthodox opinions of the time, had but little difficulty in 
stifling it in the cradle — Cuvier, who ridiculed the idea of the 
foundation of the formal school, as well as the honorary title of 
Uhm granted hy the Convention to Laci^p^de. ITotwithstauding 
this, however, the doctrine had its adepts. In France -Poiret, 
Bory de Saint-Vincent, Geoffroy Saint-Hilaire ; ahroad—Treviiunus, 
Oken, Goethe. From the year 1818 Geoffroy Saint-Hilaire became 
its champion, and laid particular stress on the immediate effects 
on the body of externffi circumstances. Cuvier a second time 
resumed the discn..ssion, and, in opposition to liim, propounded his 
own doctrine on the periodical revolutions of the earth, of the 
I’enewal each time of the Flora and Fauna, and of the incessant 
and miraculous intervention of a creative will. The contention 


between these two powerful geniuses had to do with the movement 
which ended in the Eevolution of 1830. Authority at last had the 
advantage, and in France transformism was vanquished. But the 
number of its proselytes increased from far and wide. The last 
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work of Gosthe was favourable to it. Botanists, especially, accepted 
tlie new doctrine — W. Herbert, P. Matbevv^s, Lecoq, Hooker, Eafi- 
nesque, USTaudiu, Then the geologists-— Omalius d’Halloy, ICeys- 
seiiing, and other savants. L. Biich, Scb affhauser, Herbert Spencer, 
and Lyell had already cleared the way, by sapping at the foundation 
the theory of the periodical catastrophes of Cuvier, when Charles 
Darwin made his appearance, in 1859. 

This great naturalist was not vividly impressed by the views of 

ideas j)assed through his mind during his 


own 


Lamarck, His 

voyage round the world in the Beagle.* On his return to 
London, six years afterwards, he studied the results which were 
obtained by breeders on animals, and be devoted himself to make 

experiments, especially on pigeons. The subject of artificial selec- 

% 

fcion most occupied him, when one day he stumbled on the work 
“On Population,’* by Malthus. This was a streak of light; the 
word which was to make the fortune of his theory was found 
“ the steug^i for existence.” 

another English savant, Pdchard 



& 





which the 

Mr, Wallace, with his ta.sk I “ 



Wallace, v(ho 

him at that moment a menioirj 
same ideas were set forth. But 
entered upon, recoiled before the consequences of his labours when 
he perceived that they, of necessity, applied to Man. Charles 
Darwin, on the contrary, persevered, and it is with justice that his 
countrymen gave to his theory the name of Darwinism, a theory 
which should be thus defined : “ Natural selection, by the struggle 
for existence, applied to the transformism of Lamarck.” 

W 6 know that breeders and horticulturists obtain, almost at will, 
the new forms which they desire, by first selecting from one and the 
same species, then from the offspring of a first cross, then from 
those of the next crosses, and so on, individuals possessing in the 
highest degree the variety required, A new species 
veloped, and by dint of perseverance, fixed. The divergences from 




* “Yoyago d’un Natnraliste aiitour du Monde, a bord du Navire lo 
'Beagle, de 1831 k 1836,” by Charles Darwin. Traduction de E. Barbieu. 
Eeiawald. 
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the primitive type which are obtained are very strange. They have 
to do with colonr, form of the head, the proportions of the skeleton, 
the configuration of the"' muscles, and even with the habits (mo&urs). 
of the animal. Sfi John Sebright undertook to produce in three 
years a certain featlmr in a bird, and in six years a certain form of 
beak or head. In this consists “ artificial selection,” as it is effected 
by the intelligent hand of Man on animals in a state of domestica- 
tion. But is not the saihe result sometimes produced naturally in 
wild animals ? Mr. Darwin aliirins it, by substituting for the hand 
of Man the chance circumstance derived from vital competition 
(conaujrence). 

Competition is a general law of the universe^ — it is exerted 
between physical forces, between beings of the two kingdoms, 
between men, between peoples. Under the name of struggle for 
existence ” it is even useful ; without that, there would soon be a 
retardation of everything upon the face of the earths*’ Bt has been 
calculated that a single pair of elephants — the slowest of all animals 
to breed— would produce, barring aH'restraints, fifteen millions of 
young in five hundred years. Derham, quoted by Boudin, speaks 
of a woman, who died at 93 years of age, as having 1298 children, 
grandchildren, and great-grandchildren. Malthus has proved that 
population increases in a geometrical ratio, while the resources of 
that ' population oidy augment in an arithmetical ratio. The law 
of the stronger predominates everywhere — ^the large devour the 
small 3 those the best protected by their organisation, the best pro- 
vided with means of attack or of resistance to external agencies, 
survive the longest 3 the more numerous they are, and the longer they 
live, the more they midtiply and establish a stock in preference to 
those who are less favoured. 


Spontaneous variability is another element of the Darwinian 
theory. Two individuals of the same species, or of the same 
family, do not resemble each other in every respect 3 they differ by 
characters of no value, or by characters which give them an ad- 
vantage in the struggle over those whose wants, or conditions of 
climate, food, and external circumstances of every sort are the 
same. The animal with a protective-coloured skin, that is one 
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lilce tlie ground upon' -whicli. lio ia moving, will better escape his 
enemies. In one of Darwin’s works there is a very curious ex- 
ample of this kind in butterflies. The animal with the thick fur 
will he under more favourable circumstances at the poles, the one 
with the sleek akin at the equator. ■ Every advantage acquired 
from birth, and therefore more easily transmissible in consequence, 
places the individual in a better' condition for resistance to causes 
of destruction and to sterility, ■ It follows, then, that certain 
individuals are, as it w^cre, selected, chosen hy a natural process 
which replaces the agency of , Man in artificial selection ; and that 
these individuals are precisely those who are separated the most 
from others hy some new character. The thing being repeated for 
many generations, the divergences become marked, the tendency 
to inheritance increases, and new types are formed, farther and 
farther removed from the point of departure. It follows, also, 
that wherever an ensemhlo of conditions exhibits itself, which 
allows I divergence to he developed without being stifled hy rival 

the series of beings, and 
possibly form species. One 

difference between artificial and smaturadSiSelbe^^ in the time 




they require for a transformation to become eoEfi£med.r In the 
former nothing is left to chance- 5 matters: progress rapidly, hut the 
types are not thoroughly fixed, and readily revert to the primitive 
type, In the latter we must reckon by ages, chance also inter- 
vening, for the destruction of that which has commenced only to 
ho completed. The results once obtained are more stable. Be- 
tween the methods set forth hy Lamarck and those of Darwin 
there m-e important differences. As regards the former, the point 
of departure of transformation is in the external circumstance 
which modifies the way of living and creates new habits, new 
wants, which' induce a change in the nutrition and structure of 

Eor the latter, tlie point of departure is/in thejsuperioiity 
that procures for the individual some advantage in the daily 
struggle. Lamarck considers that variation is effected gradually in 
the course of existence. Darvyin, that it appears spontaneously at 
hir% or rather during embryonic life. To the process of selection 
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Ijy vital competition, Mr. Darwin adds selection by sexual com- 
petition, which depends on the will, on the choice and vitality of 
dhe individuals, and especially affects the males.* 

The Germans, who have vigorously espoused the cause of 
dransformism, particularly Hmckel, recognise two orders of methods. 
They give to those of the French school, including changes of 
life and habits, of food and climate, training, the excess or want 
■of use of organs, the name of phenomena of direct adaptation ; and 
to those of the English school, that is to say, to congenital 
characters, the name of phenomena of indirect adaptation. En- 
deavours have been made to see whether there may not be other 
processes of formation of species. According to the doctrine of 
Darwin, the new character pre-exists in the germ, and depends 
■on the inliuence of the parents even before conception. According 
to Geoffroy Saint-Hilaire, the action of climate and external circimi- 
stances is not confined to its exercise upon the individual in 
the course of existence, it may equally make itself felt in the 
germ in progress of development, and produce varieties, sometimes 
monstrosities. Such would be the origin of the race of gnato 
oxen of La Plata. In the above processes it is only a question as 
to slow transformations. M^e might also have sudden transforma- 


m 


to slow transformations. M^e might also have sudden transforma- 
tions. “ An accident which it is not necessary to mention," writes 
E. Geoffroy Saint-Hilaire, trifling at its origin, but of incalculable 
importance in its effects, has been sufhcient to change the inferior 
type of oviparous vertebrata into an ornithological type. The 
process of M. KoUiker would be equally an accident, taking for 
his point de depart the various degrees of geneagenesis and the 
succession of forms in the development of the embryo. He thinks 
that beings may produce other beings separated from their parents 
by characters of species, genus, and even of class. He bases his 
theory on that which takes phme sometimes in inferior forms, 
nnd supposes, as regards the superior, that a normal egg may 


* “ La DeBcendanoe de iHomme efc la Selection Sesuelle,” by Oh. Danvin ; 
translated into French, 2nd edition, Paris, 1873. See also “ L’Origino des 

Esptioes et de la Variation des Animaux et des Plantes sous 1’ Action de la 
.Domestication,” by the same. 
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go past the period of its ordinaxy develop merit, and give origin tO' 
a higher organisation. Tlxe.so theories and processes concern the 
two organic kingdoms. The limits of this work do not allow 
nf onr entering into the subject further, and we must confine 
ourselves to Man. Do they ajxply to Man, as well as to animals ? 
Evidently they do, or they are false : laws are uniform. As we 
said in the early part of this work, the Primates form the first 
naturtxl groxxp of the order of Mammalia, thanks to a certain 
number of characters common to them and to the succeeding^ 
orders. Moreover, this group presents numerous points of contact 
with the latter, and, in the series of families of which it is 
composed, an ascending gradation of types is observed, becoming 
more and more perfect. Thus, at the bottom of the scale we have 
the Lemurs, some of which are allied to the Insectivora, others- 
to the Cheiroptera, and even to the Marsupialia j above them the 
Gehians, many of whose genera are lemurs in a state of transition ; 
then the Pitheeians, some species of which seem derived from 

the anthropoid apes make their appearance, 

i;if ;on.e of them,, the Gibbon, did 



•V’ 'id' Ai 




separated by a 




not diminish it, owing to his numerous features of resemblance to* 
the Pitheeians. At the summit is Man, many of whose types 
approximate in many of their features to the Anthropoids, 

Their differences, indeed, may he thus summed up : ( 1 ) There- 
are modifications of form connected with the decidedly vertical 
attitude of Man and the oblique attitude of the Anthropoid ; (2) 
The more perfect adaptation of the foot and hand to their respective 
functions of locomotion and prehension in Man ; (3) The volume 
of the brain, which is three times as large, or more, in Man, thus- 
causing a corresponding activity of the organ, and a proportionate 
development of all its functions; namely, language, observation, 
judgment, ikc. The continuity, on the one hand, of the inferior 
order of Mammalia with the superior order of Primates, and in this 
latter of its inferior family of Lemurs with its superior family of - 
Man passing through the Anthropoids more nearly akin to Man 
than to the Pitheeians ; and, on the other hand, the continuity 
of certain human races with others rising higher and higher in - 
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the scale are clearly the result of this. Moreover, between one 
type and another, sufficiently recognised for. naturalists to make 
them the representatives of special groups, whether of order, 
family, genus, or species, some variation of the organ, or some 
bastard species, almost always comes in to establish the transi- 
tion. Natura non facit saltum. It might he said that a creative 
force had been 'at work, step by step, leaving its track behind 
it, and that groups are due to the periods of repose during which 
that force was in operation on a certain spot, with, a view the 
better to increase the number of forms. When Lamarck supposed 
that Man was the issue of the chimpanzee, his mind was atten- 
tively engaged in observing both the family of Primates in 
particular and the animal kingdom in general. The rudimentary 
•organs in Man, or vestiges of perfectly useless organs— like the 
iliO'CEBcal appendix — which are well developed in other species 
among the Mammalia, and the rmusual sappearancii of sdrgtosf like 
the supplementary mammse^' or conformations peculiar to other 
animal species, furnish so many arguments in favour of transfor- 
mation, On no other hypothesis are they to he explained. They 
may be phenomena of atavism, of remote reminiscences, of facts of 
reversion. (See page 127.) Embryology would also he favourable 
to the doctrine. (See page 129.) “The series of diverse forms 
which every individual of a species passes through," says Hmekel, 
from the early dawn of his existence, is simply a short and rapid 


recapitulation of the 


of specific multiple forms through which 


his progenitors have passed, the ancestors of the existing speoiesj 
during the enormous dirration of the geological periods,"* A 
series of teratological cases, entering into the arrests, and even into 
the perversions of development, of the embryo, are thus explained. 



, polydactilia, microcephaly, are, as it were, hesitations of 
the principles of evolution, attempts on its part to stop at points 
where it had rested in anterior forms, or to progress in other pre- 
viously-followed directions. Human palmontology does not reach 


* “Hisfeire de la Cr^atioa des litres Orgams^a d’aprSa les Lois Naturelles,” 
by E, Hseckel. French translation, Paris, 1874. 



Chap, r.] 


ADAPTATION OP ORGANS. 


527 


back sufficiently far for ua to found any arguments uxjon it : it 
should i:)a.S3 beyond the last or quaternary period. The most 
ancient human fossil of this period, however, is favourable to the 
idea of a derivation of man from the anthropoid. 

Direct proofs aa to transformism are not wanting. In so far 
as Man is concerned, the matter is clear ; but rational proofs, as 
Crcoffroy Saint-Hilairo said, are abundant, Transforraism imp)Osea 
itself as a necessity : everything is as if things had thus taken 
place ; or man was created out of nothing, by enchantment ; or he 
proceeds from that which existed previously. But what are we 
to think aa to the mode 1 Those of direct adaptation of organs to 
life are so rational, they are so conformable to the general laws of 
physiology, that it would be unwise to reject them positively. Of 
course we have never seen a White changed into a Black, nor 
smooth hair into woolly ; but in time, by passing through inter- 
mediate races produced by crossing, there is no proof that the 
phenomena might not have taken polace. We are too exacting. 

that Whites might make their 
tlegroes. All his arguments were 


Prichard 


amoBCf 


circumstances 


wrong, in that he entirely left out of sight the waydn which races 
have become removed from place to place. But we are not at all 
sure that his aspiration.?, if better supported, might not now 
tiiumph. The brain increases in volume, and its convolutions in- 
crease in rioluioss, in proportion to the degree of activity of which 
they are the seat, bringing in their train a series of subordinate 
craniological characters. Nutrition and external 
may in the same way cause the statnre and colour of individuals to 
vary as well as the proportions of the body. La fonction fait 
Vorgane of Lamarck is a demon.strativ6 fact. When a muscle is 
paralysed, it becomes atrophied, the osseous eminences in which it 
is inserted disappear, the skeleton becomes deformed. In persons 
who have lost a limb by amputation, the nerves, having become 
useless, progressively become atrophied from their extremity to 
their central point in the brain (Luya). The digestive tube is 
dilated, and the belly becomes large in those who are large eaters 
of vegetable food. All the difficulty is in the transmission of 
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the acqiiired indiyidual character ; clearly, facta are at faxxlt here. 

s 

There is no proof, however, that the tribe of Alckaa ia not indebted 
for ita diminxitivenesa to the fact of inheritance fixing accidental 
charactera. If the albinos are as coniinon among the Monhoiittous. 
as Dr. SchAveinftirth states, the question is, wdiethcr circumstances 
being favourable, a nexv species may not some day start up. Sup- 
posing in that country, through some catastrophe, the temperatxxre 
and radiation should he suddenly lowered, many would die, but 
the survivors would have a bettor chance of thriving. In poly- 

supposing crossing outside the family did not counteract 
inheritance, transmission, now limited to five generations, according 
to the facts hitherto mentioned, would certainly go beyond. 

Let ns pass on to the methods of indirect adaptation of Mr. 
Darxvin. Vital competition is a thing Avhich must not he con- 
founded with selection. It exists, no matter how we apply it, 
between individuals, as between societies and-r raceslHI^e have 
before us the fact of faces inferior in the struggle becoming extinct. 
The Charruas, the Carihs, the ancient Californians, the Ihsmanians, 
no longer exist ; the Australians, the Kegritos, the Esquimaux, are 

The Polynesian, the American Indixvna, will 
soon he in their xvake, if they have no chance of surviving except 
by crossing. The superior races, on the contrary, thrive and in- 
crease. It is easy to foretell the moment when the races which now 
decrease the interval between the White man and the Anthropoid 
shall have entirely disappeared. 

There is nothing mysterious in this extinction ; its mechanism is 
altogether natural (see page 413). The result will be the survivance 
of those most adapted to benefit the superior races. But at one 
time, in Australia, in Malaisia, in America, and in Europe it was 
not sOi These very races which now are succumbing, were fluperior 
relatively to others which no longer exist. The Australians of the 
present, whom we look upon as savages, have a civiHsation con- 
formable to their external condition, a certain social organisation — 
in relation to the Negritos of the interior of the Philippines, for 
example. We think wo have proved that they have ejected a 
negro race inferior to themselves, as we now eject them. The 


fast folloxving them. 
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•vvaiiderhig aborigines of Western Aii.stralia, described by Scott 
Nind, are tbe remnants of tMs race. In oiir own country, the 
races of tlio Pdrigord, wliicli liave disappeared before, or become 

absorbed into, tbe bracbyceplialic races from tbe East and tbe 

^ - 

blondes from tbe blortb, have played the same part before tbe races 
anterior to the bTeandertbal as these pn’obably did to tbe Miocene 
races of Tbenay and Saint-Prest. In tbeso successive extinctions, 
wbicb exhibit to n.s series of generations, strata of more and more 
perfect races succeeding and replacing each other, do we not recog- 
nise the s6l(3ction by vital competition of Mr. Darwin i But where 
is tbe character wbicb gives the advantage in tbe struggle 1 Among 
animals, and during tbe first ages of tbe human race, the power 
•which enabled them the better to defend themselves against other 
living beings, and against changes of climate and e'xternal con- 
ditions, was necessarily of a physical hind, such as qnick-sighted- 
ness, more acute smell, more vigorous muscles, a constitution better 
adapting itself to cold or lieat, to marsh miasm, or to certain kinds 
of diet. If Man acclimates tolerably well now, it must not be for- 
gott<jn that he owes; the power, in a great measure, to the processes 

must; have succumbed, or his 



largest brains 


whicli he makes use of. 
constitution must have been modified. We speak here especially of 
sudden acclimation. But from the period when societies were 
formed, and moral force took its ■ legitimate supremacy over brute 
force, the advantage remained with the most ekilful, the most 
industrious — in a ■u’-ord, with the most intelligent. Selection, from 
henceforth, ■was made to the advantage of a single organ. The 

-those with the richest convolutions, and 'with the 
■most delicate structxiro, with the most appropriate histological 
elements— were the most favoured. Hence a state of progress 
which is undoniahlo. The process of Mj. Darwin has, therefore, 
had its ellect in the past, as it has now in the present. With 
nppropriat(3 matitutions we might direct it, and accelerate its aheady 
eo remarkable results. 

The external circumstances of Lamarck must, in fact, have an 
action of whose mechanism we know nothing. The selection of 
Mr. Darwin has one of which we are certain. With the latter we 

2 M 
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reckon by strata of races, "vvitli the former we must do the same. 
The characters which we now see permanent in a given race are 
not the more so when we compare a succession of races. 

Absolute immobility nowhere exists, and fixity of species is 
only relative. May there not be other processes contributing to 
gradual transformation ? Certainly not. There are three orders of 
characters which transformism explains, says M. Broca, some of 
evolution) others of improvement, a third serial. But there is a 
fourth, the unimportant, the key to which he does not give. Such 
are the presence of the os intermedium of the carpus, the absence 
of a nan on the great too, and the absence of a round ligament in 
the hip-joint, pecixliar to the orang-outang among Anthropoids. 
Why, how, and when, did these characters take their origin ? 

Another objection is that, in going back in the past, we do not 
find human races differing much from the races of the present; that 
we do not find, for example, men with half the cranial capacity of 
those of the present. But do we discover the Pliocene Man and 
the Miocene Man by the flint implements of Saint-Prest and 
Thenay 1 The former made use of fire, the latter did not : is not 
this a reason for suspecting that the fact of the volume of his brain 
being less was the cause 1 If he was unacquainted with fire he 
ought not to have the sense to bury his dead. The Anthropoids 
are in this condition, and we have none of their remains. Probably 
also, human bones do not last for so immeasurably prolonged a 
period. However, on surveying the road travelled over, and the 
discoveries made during the last fifteen years, we must not despair. 
Is it not by chance, when making a road or a railway cutting, or 
after a land-slip, or an earthquake, that discoveries of this kind are 
made 1 Here a man of intellect, and one interested in the subject, 
should be at hand. 

How, Africa, Asia, Oceania, and even the greater part of Europe, 
are stdl as it were virgin soils. Perhaps, also, the stratum in which 
is now lying the jprecurseur, not possessing language, announced by 
G. de Mortillet and Hovelacque is at present submerged ; perhaps 
he has only existed on a very limited point of the globe. Some 
day or other he may present himself before us under the form of a 
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skeleton stranded upon some bank of time, as at Grenelle; crushed 

under a rock, as at Langerie-Haiite ; or eruhedded in lava, as ' at 
Denise. 

The derivation of Man from some previously-existing form 
being admitted, the question is what this forrh may have been. 
Lamarck believed it to have been a chimpanzee. We have seen 
that each of the three great Antlrropoids approaches more or less 
to Man in certain characters, but not one possesses them all. So 
in the inferior races; no one race, not even the Bosjesman, ia 
specially marked out as descending from an anthropoid— they are 

only made to approach more or less hy such ' or such h character. 

> 

G'he precursor of Man, then, is only analogous to the Anthropoids. 

t 

The liuman type is an improvement upon the general type of their 
family, but not of one of their known species in particular. 

M. Hieckel does not express an opinion on this point. Ho asks 
whether the dolichocephalos of Europe and Africa are not derived 
from the chimpanzee and the gorilla of the coasts of Guinea, both 

(hales ; and whether the hrachycephales of 

from the hrachycephalic 


of 



._4Kare ( 
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orangs of Borneo and Sumatra.' Miiiiy '^easohsAead to the belief, 
indeed, that all the doliohocephales are originally from Europe and 
Africa, and the hrachycephales from Eastern Asia, not to speak of 
the old continent of Asia. M. Yogt thinks otherwise, He thinks 

that Man iS only cousin-german to the anthropoid, and that the 

% • 

ancestor common to them both is farther off still. Here M. Huckel 

speaks positively. He says that this very remote ancestor is an 

' ♦ ♦ 

ape of the bid continent, a Pitheeian, which was itself derived' from 
a Lemur, and this in its turn from a Marsupial. He even gives it 
the name of Lhnurim — a term borrowed from Mr. S clater ; and, as 
the focus of this series of transformations, a continent now sub- 
merged, of which Madagascar, Ceylon, and the Sunda islands are 
the remains. 

But what becomes, in all this, of the old dispute between mono- 
genists and polygenists 1 It no longer has any interest, and, to be 

4 ^ 

brief,' may be summed up as follows : As to the question of the 


human types 
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utterly irreducible, wbatever tlieir yaliie of genera or species, in the 
sense usually applied to those words, are they the issue of many 
Anthropoid ancestors, Pithecoids or others ; or are they derived from 
a single stock, represented by a single individual of their genera 
now known, or not 1 The anthropological data given in this work 
appear to us more favourable to the former opinion, if we accept 
the transformation theory. The most characteristic races, whether 
living or extinct, do not form one single ascending series, such as 
may he compared to a ladder or a tree, hut, reduced to then- simplest 
expression, to a series of frecpiently parallel lines. 

TVe shah conclude by giving a rhume of the possible genealogy 
of Man, according to Hicckel. Ecpially relying on comparative 
anatomy, pahuontology, and embryology, the learned professor of 
zoology at the University of Jena thus gives his views on the 
subject of evolution : 

At the commencement of what geologists caU the Laurentian 
period of the earth, and of the fortuitous union of certain elements 
of carbon, oxygen, hydrogen, and nitrogen, under conditions which 
probably took place only at that epoch, the first albuminoid clots 
were formed. Prom tliein, and by spontaneous generation, the first 
cellules or deavage-mcmes took tlieir origin. These cehules were 
then subdivided and multiplied, and arranged themselves in the 
form of organs, and after a series of transformations, fixed by 
M. Theckel at nine in number, gave origin to certain vertebrata of 
the genus Amphioxit^ lanceolatus. The division into sexes was 
marked out, the spinal marrow and diorda dorsalis became visible. 
At the tenth stage, the brain and the skull made their appearance, 
as in the lamprey ; at the eleventh, the limbs and jaws were 
developed, as in the dogfish : the earth was then only at the 
Silurian period. At the sixteenth, the adaptation to terrestrial 
life ceased. At the seventeenth, Avhich corresponds to the J'urassic 
phase of the history of the globe, the genealogy of Man is raised 
to the kangaroo among the Marsupials. At the eighteenth, he 
becomes a Lemurian : the Tertiary epoch commences, At the 
rdneteenth, he becomes Catarrhinian, that is to say an ape with a 
tail, a Pithecian. At the txoentieth, he becomes an Anthropoid 
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continuing so througliont the whole of the Miocene period. At 
the twenty-first, he is the luau-ape, he does not yet possess language^ 
nor, in consotpienco, the corresponduig hrain. Lastly, at the 
'twenty-second, Man comes forth, as we now see hint, at least 
in his inferior forms. Here the enumeration stops. M. Hatckel 
forgets the twenty-third stage, that in which the Lamarcks and 
iSTewtons make their appearance. Although havhig attained so 
lofty an eminence, Man must have had a very low origin, in no 
way differing from that of the first and most simple organic cor- 
puscles. What he is now in the womb, he would have been 
permanently on making his appearance in the animal series. 

This theory is painful and revolting to those who delight to 
surround the cradle of humanity with a brilliant aureole ; and if Ave 
wore to boast of our genealogy aiui not of oui actions, we might 


indeed consider ourselves hmmhateu. 


But what is this new 


restuaint to our avioivr-]oropre in comparison Avith that Avhich 
astronomy has already imposed 1 W'dien the earth Avas fixed in the 
centre of the system,'; and it was thought that the universe Avas 
created for the earth, and the, earth for Man, our pride ought to have 
been satisfied. This doctrine, called hy the Gormans “ geocentric,” as 
applied to the earth, and “ anthropocentric,” as applied to Man, Avas 
perfectly co-ordinate j hut it fe.ll to the ground the moment it Avas 
demonstrated that the earth is only the humble satellite of a smi 
whi,ch itself is hut one of the luminous points in space. It Avas 
then, and not noAV, that Man AVtis truly recalled to humility. It Avas 
no longer for him that the sun rose each morning, that the celestial 
vault Avas nightly be, spangled Arith iunuincrable resplendent orbs. 
Out of aU this Macrocosm there Avas hut one loAvly planet left to 
Man. Like that peasant Avho dreamt that he Avas ruler of the AAmrld, 
and woke up to find himself in a simple cottage, it Ayas not without 
regret that he saw himself thus degr-aded. Long the remembrance 
of his vanished dream troubled his thoughts; hut he was obliged to 
be resigned, to become accustomed to the reality; and now he 
consoles himself, as he is no longer this monarch of creation, Anth 
the thought that ho is really sovereign of the earth. This imdouhted 
royalty he has a right to ho proud of. But in AAdiat Avay is it 
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threatened or diminished .by the transformation theory 1 Would it 
be less real if ha had brought it under subjugation by himself or 
inherited it from his first ancestors 1 Far from depreciating Man 
and his origin, the doctrine of Lamarck dignifies and ennobles them, 
by substituting for the theory of the supernatural the theory of the 
utabihty and natural evolution of organic forms. 

Eut, after aU, what matter to science the regret or complacency 
of some people 1 Its aims and designs are beyond their compre- 
hension. " Man is not at liberty to put or not to put a cmb upon 
the functional activity of his brain; his spirit of inqihry is the 
most noble, the most irresistible of his attributes ; and as M. Gabriel 
de Mortillet said at the meeting of the Association for the Advance- 
ment of Science, his characteristic is here, and not in religiousness. 
For want of knowledge the imagination muses upon the unknown, 
and forms it to our own ideal. But to true observers, the reality is 
sufficient; they contemplate the magnificent spectacle which is 
opening out before them ; they even worship nature in its beauty, 
its grandeur, its harmony, and its thousand varieties of form and 
movement. The animal has the simj)le notion of cause and effect, 
and sees that the boundary of his faculties and senses is limited. 
Man alone investigates and wills ; his horizon is indefinite, like his 
intellectual faculties when they are exercised without trammel. 

Let us not, therefore, seek to contract the circle of knowledge. Is 
it not knowledge which has conducted us step by step, age after age, 
to the degree of prosperity we now enjoy ? Is it not this which 
engenders civilisation, which adds to our well-being, brmgs to 
us the purest satisfaction, instructs us in philosophy, and secures 
our supremacy over everything on our planet 1 Each one has his 
task to perform in this immense sphere. To some is given subjects 
of study relating to the progress of life ; to others its realities. Let 
the former have for their object the development in society of 
ideas of justice, honour, and morality, without which it cannot 
exist. The means are within their power. Our part is to ascertain 
facta, to deduce from them laws, and to look at them calmly, 
without allowing ourselves to be carried away by our feelings. 
Whatever may be his origin, whatever his future destiny, Man, 
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to the anthropologist, is hut a Mammifer, whose organisation, 
wants, and diseases are in the highest degree complex j whose 
hrain, .with its admirable functions, have reached the highest 
development. As such, he is subject to the same laws as the rest 
of the animal creation; as such, he is a participator in their 
destinies. 
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